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ABSTRACT

This is the second and concluding paper dealing with kinds and abundance of fish larvae
in the eastern tropical Pacific based on collections made on EASTROPAC survey cruises.
Main emphasis is placed on the composition and abundance of fish larvae on the second
multivessel EASTROPAC cruise, occupied by three research vessels during August-Sep­
tember 1967. This cruise, spaced 6 months after EASTROPAC I, affords interesting
comparisons of composition and relative abundance of fish larvae during two contrasting
periods of the year. Counts of fish larvae per haul on EASTROPAC II were about 50%
greater than on EASTROPAC I; species composition, however, was strikingly similar
in the two surveys.

A portion of the EASTROPAC pattern, lying between long 119° to 98°W and lat 20 0 N
to 3°S, was covered on four additional monitoring cruises-providing coverage of this
more restricted area on six cruises, spaced at 2-month intervals, hetween February 1967
and January 1968. Essentially the same kinds of fish larvae were taken on each of the
six coverages of the monitoring pattern, and for most species the range in relative abun­
dance during the annual cycle was :~X ot less.

This report deals with the composition and
relative abundance of fish larvae in the eastern
tropical Pacific Ocean collected on the second
multivessel survey cruise made as part of EAS­
TROPAC, during August-September 1967. For
brevity, the cruise is referred to in this report
as EASTROPAC II (ETP II). This cruise, con­
ducted 6 months after EASTROPAC I (ETP I),
deals with the composition of fish larvae at a
contrasting period of the annual spawning cycle
in tropical waters (Ahlstrom, 1971).

Three research vessels participated in ETP II:
Washington operated by the Scripps Institution
of Oceanography occupied the outer pattern,
Undaunted of the National Marine Fisheries
Service occupied the middle pattern, and Rock­
away operated by the Coast Guard took the in­
ner pattern (Figure 1).

1 National Marine Fisheries Service, Southwest Fish­
eries Center, P.O. Box 271, La Jolla, CA 92037.
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The coverage during ETP II was less exten­
sive than that of the four vessels of ETP 1. One
major line of stations of ETP I was omitted from
ETP II, that along long 126°W, and the coverage
below the equator was abbreviated in the two
outer patterns, with lines ending at lat 10 0 S
or 50 S.

Comparison of the composition, relative
abundance, and distributions of fish larvae at
different periods of the year in tropical waters
is a primary objective of this report. The major
comparison is with fish larvae obtained on ETP I
(Ahlstrom, 1971); all of the 355 ETP II col­
lections and an equivalent number of ETP I
collections can be used to show similarities and
differences in the composition of the larval fish
fauna during two contrasting periods of the
year.

A portion of the EASTROPAC pattern was
occupied by the National Marine Fisheries Ser­
vice research vessel, David Stal'r Jordan, on
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FIGURE l.-Location of plankton stations occupied by three research vessels participating in the second multivessel
EASTROPAC survey (ETP II). Symbols for vessels indicated in legend above. Samples collected by Washington
are numbered as 45.000 series (for example 45.016, 45.140,45.387), samples from Undaunted as 46.000 series, from
Rockaway as 47.000 series.

monitoring cruises, spaced at bimonthly inter­
vals between the multivessel cruises; coverages
equivalent to the monitoring pattern were sum­
marized for ETP I and ETP II, in order to com­
pare the results of six bimonthly coverages of
the same area (Figure 2). The monitoring pat­
tern lacked coverage in the nearshore portion
of the EASTROPAC pattern that was occupied
by the inner vessel on multivessel surveys. Ad­
ditional seasonal information about composition
and relative abundance of fish larvae in this
area was supplied by a "zig-transect" of 50 sta-

tions occupied by the RV Oceanographer of the
Environmental Science Services Administration
during November 1967-2 to 3 months after
ETP II coverage of this area (Figure 2).

The methods of making zooplankton hauls on
ETP II were identical to those previously de­
scribed for ETP I (Ahlstrom, 1971). This pa­
per deals solely with collections obtained from
oblique hauls made with a net, 1-m mouth di­
ameter, constructed of 505 Il- nylon (Nitex)
cloth, with approximately a 5: 1 ratio of effective
straining surface, i.e., pore area to mouth area.
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FIGURE 2.-Location of monitoring pattern (large solid circles), occupied between multivessel EASTROPAC cruises
at 2-month intervals by David Starr Jordan, and of zig-transect pattern (triangles) occupied by Oceanographer
during November 1967, superimposed on ETP II pattern.

As on ETP I, this net was paired in an assembly
frame with a finer-meshed 0.5-m net. Each tow
attempted to obtain a uniform sampling of zoo­
plankton in the water column between the sur­
face and approximately 200-m depth. The net
assembly was lowered to depth by paying out
300 m of towing cable and then retrieved at a
uniform rate. The depth reached by the net was
estimated from the angle of stray (departure
from the vertical) of the towing cable. The av­
erage depths of haul taken by the three research
vessels are summarized in Table 1. Only slightly

over two-thirds of the hauls were lowered to
depths of 200 m or more and about one-eighth
were taken at depths shallower than 180 m.
Based on variation in depths sampled, speed of
hauling was controlled less consistently on ETP
II as compared with ETP I.

Four plankton collections were made each day
with the paired net-assembly, at about 6-hr in­
tervals. Timing of hauls was not coordinated
between research vessels (Table 2). Usually
Rockaway spaced the four hauls at approximate­
ly 0500,1030,1700, and 2300; hauls from Wash-
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TABLE I.-Depths of paired oblique pankton hauls taken
by the three research vessels in EASTROPAC II (net

lowered by paying out 300 m of towing cable).

Number of hauls taken at each depth interval from
Average

Undaunted Rod'away Alldepth of haul WashinKlon
(m) 45.000 Series 46.000 series 47.000 Series vessels

80.1- 90.0
90.1-100.0

100.1-110.0
1101-120.0 I I

120.1-130.0 2 2
130.1-140.0 I I

140.1-150.0 I 3 4

150.1-160.0 2 4 1 7
160.1-:70.0 5 4 9

1701-180.0 7 4 6 17
180.1-190.0 6 4 3 13
190.1-200.0 24 16 14 54
200.1-210.0 36 22 52 110

210.1-220.0 28 28 56 112
220.1-230.0 5 6 7 18

230 1-240.0 1 1 2
240.1-250.0 1 I
250.1-260.0 1 1
260.1-270.0 2 2

Total 111 95 149 355

TABLE 2.-Hour of day that paired oblique plankton
hauls were made from the three research vessels par-
ticipating in EASTROPAC II (midtime of haul used).

Number of hauls token during
each hour of the day

Hour of
day Wtuhington Undaunlfd RQckaway All

vessels

OOOI..Qloo 10 10 8 28
01 0 1..Q200 4 0 I 5
0201..Q3CO I 0 3 4
0301..Q400 0 1 3 4
0401-0500 0 10 14 24
0501..Q600 5 8 15 28
O601..Q700 12 3 4 19
0701..Q800 5 I 0 6
0801-0900 2 0 I 3
0901-1000 I 0 6 7
1001-1100 I 0 21 22
1101-1200 10 14 6 30
1201·1300 11 II 1 23
1301-1400 3 0 1 4
1401-1500 3 0 2 5
1501-1600 2 0 12 14
1601-1700 0 0 16 16
1701-1800 10 22 4 36
1801·1900 9 3 I 13
1901-2000 5 0 0 5
2001-2100 2 0 3 5
2101-2200 I 0 5 6
2201-2300 0 0 11 11
2301·2400 14 12 11 37

Total III 95 149 355
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inyton usually were taken at approximately
0630, 1200, 1800, and 2400; and hauls from
Undaunted at OGOO, 1200, 1730, and 2400. At
least some hauls were taken during every hour
of the day.

EFFECTIVENESS OF SAMPLING FISH
LARVAE IN DAYLIGHT HAULS AS
COMPARED WITH NIGHT HAULS

Catches of fish larvae for selected families
in day hauls compared to night hauls or to hauls
taken within ± 1 hI' of sunrise or sunset are
summarized in Table 3. For all categories of
larvae combined, the catch was 212.0 larvae pel'
daytime haul and 480.4 larvae per night haul,
a difference in catch of 2.27 X . Hauls taken
within ± 1 hI' of sunrise or sunset had an av­
erage catch of 347.0 larvae, intermediate be­
tween day and night catches.

Difference between day and night collections
was somewhat less than for ETP I; on that sur­
vey the average count of larvae in night hauls
was 2.76 X as many as in day hauls (Ahlstrom
1971, Table 4). On both surveys gonostomatid
larvae had the most marked differences in
catches between night hauls and day hauls:
4.3 X as many, on the average, in night collec­
tions compared with day on ETP I, 2.9 X as
many in night collections on ETP II. Night-day
differences in catch per haul of myctophid lar­
vae were less marked between the two surveys:
3.0 X on ETP I as compared with 2.6 X on ETP
II. Night-day differences in average catches of
bathylagid larvae were similar on the two multi­
vessel surveys: 1.5 X as many per haul on the
averag-e, in nig-ht collections compared with day
collections. Sternoptychid larvae, which were
sampled almost as well in day hauls as in night
hauls on ETP I, showed a somewhat greater
night-day difference on ETP II: 1.7 X for ETP
II as compared with 1.2 X for ETP 1.

Scombrid larvae were taken in Jesser num­
bers per haul in both day and night hauls on
ETP II compared with ETP I; in contrast to
ETP I, however, (where a nig-ht-day difference
of 3.7 X was observed) no difference was ob­
tained in nig-ht and day collections on ETP II.
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'"TABLE 3.-Comparison of occurrences (positive hauls) and catches (original counts) of fish larvae in day hauls, night hauls, and hauls taken c-:
z

within 1 hr of sunrise or sunset, summarized for selected families. t:I
>
Z

Day hauls Nigh' hauls
Houls within ± 1 hr Total hauls

n
of sunrise or sunset '"0

Family Average Average .."

Number number per Number number per Number Average Number Average .."or group positive Total positive Total N/D positive Total number positive Total number §larvae occupancy larvae occu~ancy larvae per larvae perhauls 'D) hauls hauls haulsIN) occupancy occupancy
to'

Bothylogidae 114 1.802 13.1 110 2,607 20.2 1.5 74 1.482 16.8 298 5,891 16.6 >
:;0

Gonostoma1idae 131 4,896 35.5 125 13,264 102.8 2.9 86 6,095 69.3 342 24,255 68.3
...
;p;

Sternoptychidae 104 2,005 14.5 104 3,136 24.3 1.7 69 2.244 25.5 277 7,385 20.8 '"Chaullodonfidoe 18 68 0.5 23 86 0.7 1.4 15 53 0.6 56 207 0.6
Idiocanfhidoe 58 211 1.5 70 307 2.4 1.6 53 277 3.1 181 795 2.2
Other stomiotoidei 78 412 3.0 83 447 3.5 1.2 54 248 2.8 215 1,107 3.1
Myctophidoe 136 13,847 100.3 128 33,167 257.1 2,6 88 16,995 193.1 352 64,009 180.3
Paralepididae 84 851 6.2 95 LIIO 8.6 1.4 68 574 6,5 247 2,535 7.1
Scope 10 rc hidoe 47 83 0,6 53 139 1.1 1.8 34 76 0.9 134 298 0.8
Melamphaidae 112 463 3.4 105 581 4.5 1.3 67 321 3.6 284 1,365 3.8
Bregmacerotidae 59 847 6.1 59 1.138 8.8 1.4 42 LOll 12.2 160 3,062 8.6
EXDcoetidoe 27 104 0.8 18 22 0.2 0.2 14 20 0.2 59 146 0.4
Trachypteridae 13 14 0.1 22 27 02 2.0 11 18 0,2 46 59 0.2
Apogonidae 21 112 0.8 26 94 0.7 0.9 19 II 0.9 66 283 0.8
Bromidee 20 29 0.2 28 43 0.3 1.5 19 24 0.3 67 96 0.3
Chiasmodontidae 31 60 0.4 43 106 0.8 2.0 26 71 0.8 100 237 0.7
Coryphaenidae 43 f:IJ 004 40 75 06 1.5 26 50 06 109 185 0.5
Nomeidae 83 483 3.5 85 642 5.0 1.4 61 335 3.8 229 1,460 4.1
Scombridae 14 92 0.7 25 94 0.7 1.0 16 62 0.7 55 248 07
Other identified 114 1,278 9.3 120 3,649 28.3 3.0 79 959 10.9 313 5,886 16.6
Unidentified 69 260 19 65 426 3.3 17 48 176 2.0 182 862 2.4
Disintegrated larvae 118 1,272 9.2 98 814 63 0.7 72 728 8.3 288 2,814 9.8

Toto' fish larvae 138 29,249 212.0 129 61,974 480.4 2.27 88 31,962 363.1 355 123,185 347.0



WATER TEMPERATURES ON
EASTROPAC II

Water temperatures were available at 1-m
intervals from the surface to about 750-m depth
for each station at which an STD was used for
determination of salinity and temperature. I
selected three depths for tabulation and study:
surface, 10 m, and 50 m. STD readings were
available for 347 of the 355 plankton stations
taken on ETP II. A chart of surface temper­
ature for ETP II will be included in the EAS­
TROPAC Atlas.

To facilitate discussion of distributions of fish
larvae, I have found it convenient to divide the
EASTROPAC area into quadrants with the
north-south division at the equator and the east­
west division at long 1000W. I will use these
divisions when discussing distribution of tem­
peratures on ETP II, except for separating out
a narrow band of water at the equator (Jat 2°N
to 2°S). Within a quadrant the temperatures
are summarized by 5° latitude, except near the
equator (Table 4).

In some parts of the ETP II pattern, the ther­
mocline was considerably deeper than 50 m, so
that the temperature at 50 m was similar to that
at the surface. At a few stations in the north­
east quadrant, where the thermocline was almost
at the surface, the temperature at 10 m was 5°
to lOoC lower than at the surface. At most sta­
tions in this quadrant the thermocline was con­
siderably shallower than 50-m depth, as attested
by marked differences in temperature between
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the surface and 50 m (Table 5). Mixed layer
depths on ETP II were illustrated in Blackburn,
Laurs, O\ven, and Zeitzschel (1970) -Figure 7
on page 27. A brief summary of the tempera­
ture structure is given by quadrant.

NORTHEAST QUADRANT, EXCEPT
WITHIN 2 ° LATITUDE OF EQUATOR

Surface temperatures in this quadrant were
high, ranging between 25.4° and 29.8°C (av­
erage 27.2°C). Temperatures at 10 m were usu­
ally the same or within ±0.5°C of the surface,
although 10 stations showed differences of more
than 1°C and 7 of those were 4.6° to 10.1°C
lower. These marked differences are indications
of very shallow thermoclines; five contiguous
stations along long 88°W offshore from Pun­
tarenas, Costa Rica, had such near-surface
thermoclines.

At most stations the thermocline was shal­
lower than 50 m; at 79 of 91 stations, the tem­
perature at 50 m was 5° to 15°C lower than at
the surface, and at half of these the temperature
was between 10° to 15°C lower at 50 m.

NORTHWEST QUADRANT, EXCEPT
WITHIN 2° LATITUDE OF EQUATOR

Surface temperatures in this quadrant, 24.8°
to 29.7°C (average 27.6°C), were similar to
those of the inshore quadrant. Highest surface
temperatures, averaging 28.3°C, were encoun-

TABLE 4.-Range of temperatures at surface, 10 m, and 50 m summarized by 5° latitude or smaller intervals for
both offshore (long 100 0 -119°W) and inshore (coast to long 98°W) for EASTROPAC II.

Offshore, long l00'-119'W Inshore: coast to long 98°W

Latitude No. Range in temperature (Oe) at: No. Range in temperature (Oe) at:

sfn. Surface 10 m SOm
sfn. Surface 10 m 50 m

i5'·n'N 12 25,7-29.7 25.5-29.6 i7.7-286 I 29.8 29.6 23.1
10'·15'N 30 26.3-29.8 26.0-29.4 16.7-27.9 23 26.4-29.7 19.7-29.6 14.0-26.7
5'·IO'N 20 25.8-27.7 25.8-27.8 16.5-27.4 42 25.8.128.9 16.3-28.9 135-23.6
2'. 5'N 15 24.8·26.6 24.8-26.4 20.3-26.2 25 25.2-26.8 25.3-27.0 15.2-25.9

Toto I 2'-20'N 97 24.8-29.7 24.8-29.6 16.5-28.6 91 25.2-298 16.3-29.6 13.5-26.7

Equator 2'N·2'S 20 19.5·25.0 19.0-25.0 15.7·22.4 30 16.4-25.9 15.6-25.9 13.7-17.4

2'. 5'5 14 20.6·23.0 20.5·23.0 14.0-22.6 19 18.4-22) 17.4-21.9 14.2-20.2
5'_10'5 16 22.9-24.9 22.7-24.9 22.4-24.9 30 16.3-21.5 16.3-21.5 14.6-21.4

10'·15'5 0 30 15.4-21.4 i5.1-21.4 13.9-~i.2

Total 2'.15°5 3() 2().6-24.9 20.5-24.9 14.0-24.9 79 15.4-22.2 15.1-21.9 13.9-21.4
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TABLE 5.-Summary of temperature differences within upper 50 m depth (differences in temperature at the surface
and at two selected depths-10 m and 50 m) summarized by quadrants.

Difference in temperature at Difference in temperature at

Area No. th6 surface and 01 IO·m depth the surface and ot 5.O-m depth
sfn.

o'e 0.1 '-D.5'e 0.6',I.O'e 1.1 '·5.0'e 5.I'·IO.l'e o'e O.I'·I.O'e 1.I'·5.0'e 5.I'·1O.0'e IO.I'·15.0 c e

NE Quodrom
(101 2'·16'N,
COas! to long 98'W) 90 38 39 3 4 6 () 2 9 4() 39
NW Quadrant
(101 2'·20'N,
long 100.119'W) 97 65 26 5 0 6 14 46 27 4
Equator
(101 2'N·2'S,
coosl to long 98'W) 30 19 8 2 0 0 0 10 19
Equoror
(101 2'N.,2'S,
long loo·119'W) 20 9 9 2 0 () 0 13 6 ()

SE Quadrant
(101 2'.15'S,
coosl to long 98'W) 79 61 15 2 0 20 31 27 ()

SW Quadrant
(101 2'·IO'S,

12 9long 100-119 'w) 30 17 0 0 15 5 0

tered between lat 15° and 20 0 N. Temperatures
at 10 m were usually the same as at the surface,
and in only one instance was the difference as
great as 1.3°C. Temperatures at 50 m were
identical to, or within 1°C of, the surface tem­
peratures at about 2010 of the stations, all 10'
cated between lat 2° and looN-these were sta­
tions with deep thermoclines. Temperature
differences between the surface and 50 m ex­
ceeded 5°C at about 35% of the stations.

EQUATOR, LAT 20 N TO 2°S

Surface temperatures were variable, with
9.5°C range (16.4° to 25.9°C). Lowest surface
temperatures, undoubtedly resulting from up­
welling, were encountered seaward of the Ga­
lapagos Islands, between long 92° and 98°W,
lat 0.5°N to 2.0 0 S, but cold water was also en­
countered farther offshore. Thermoclines were
shallow at most stations inshore from the Galap­
agos Islands, the difference between surface and
50 m exceeded 5°C at about 63';; of the stations,
but the surface water was warmer than offshore.

SOUTHEAST QUADRANT, EXCEPT
WITHIN 2° LATITUDE OF EQUATOR

Water temperatures were much lower in this
quadrant than in the northeast quadrant. Few

surface temperatures were as high as 20°C, and
the average surface temperature was 18.7°C.
The thermocline was usually deep. At 65/( of
the stations the temperature at 50 m was the
same as that at the surface or was not more
than 1°C colder.

SOUTHWEST QUADRANT, EXCEPT
WITHIN 2° LATITUDE OF EQUATOR

Surface temperatures ranged from 20.6° to
24.9°C (average 21.0°C). Temperatures at
10 m were usually the same as that at surface
or within 0.5°C. Temperatures at 50 m were
identical to the surface at 30';; of stations and
within 1°C of the surface temperature at 80/(
of stations, indicative of a region of deep ther­
mocline.

In summary, water temperatures were much
higher north of the equator, than south of the
equator. Surface temperatures averaged 8.5°C
higher in the northeast quadrant than in the
southeast quadrant. Offshore the differences
were almost as great; surface temperatures
averaged 6.6°C higher in the northwest quad­
rant than in the southwest quadrant.

As noted in the paper dealing with ETP I col­
lections, information is mostly lacking on depth
distribution of fish larvae in the eastern trop­
ical Pacific. Because of the marked variation
in depth of thermocline encountered in different
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parts of the EASTROPAC pattern, ranging
from near-surface to deep, it is anticipated that
depth distribution of larvae will be markedly
affected by the temperature structure. A care­
fully planned study of depth distribution of
larvae in the eastern tropical Pacific in relation
to temperature and thermocline depth is badly
needed. Lacking this, it is difficult to meaning­
fully relate larval distributions to temperature.

A REVIEW OF SIGNIFICANT PAPERS
DEALING WITH ADULT FISHES OF

THE EASTROPAC AREA

A working knowledge of the adult fishes of
an oceanic region is a necessary prerequisite to
meaningful study of the fish larvae of that re­
gion. Most larval series, initially, are estab­
lished by working backwards from larger iden­
tified specimens (late-larvae or early juveniles)
to early-stage larvae. Until recently shore fish­
es of the eastern tropical Pacific were much
better known than deep-sea fishes, e.g., studies
by Meek and Hildebrand (1923,1925,1928) for
Panama and Hildebrand (1946) for Peru. Shore
fishes, however, were not an important element
of the EASTROPAC ichthyoplankton.

A major contribution to our knowledge of
eastern Pacific fishes was made by Garman
(1899), who worked up the fishes collected on
the Albatross Expedition of 1891 to the west
coasts of Mexico, Central and South America,
and off the Galapagos Islands. Garman dealt
with 180 species of fish, most new to science;
about a third of these were pelagic, oceanic
fishes. Included among the latter are the two
most common pelagic fishes, Diogeniehthys la­
ternatus and Vineiguerria lueetia, in the eastern
tropical Pacific, based on their abundance as
larvae.

The second oceanographic expedition of the
Pawnee to the eastern Pacific in 1926 added ma­
terially to our knowledge of the deep-sea fishes.
Several of the species described by Parr (1931)
from these collections are common as larvae in
EASTROPAC plankton hauls, including Bathyl­
a{Jus ni{Jri,qenys, Diaphus paeifieus, Lampanye-
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tusidosti,qma, L. IJarulcauda, and SC07Jelllrch­
aides nicholsi.

The New York Zoological Society sponsored
several expeditions to the eastern Pacific which
stimulated papers on Pacific Myctophidae by
Beebe and Vander Pyle (1944) and on ceratioid
fishes by Beebe and Crane (1947). The paper
on myetophids contains information on taxon­
omy, biology, and zoogeography of 24 species
of myctophids of which none were new. The
paper by Beebe and Crane on deep-sea ceratioid
fishes dealt with 24 species belonging to six
families, of which 10 were new.

The ceratioid fishes of the Gulf of Panama
had received attention previously: the Danish
research vessel Dana had occupied several very
productive stations in the Gulf of Panama in
1922, from which Regan (1926) described 18
species of ceratioids, mostly new. Bertelsen
(1951) reported taking early life history stages
of 23 kinds of ceratioids from the Gulf of Pan­
ama in Dana collections from its round-the­
world expedition of 1928-30,

Information on fishes off Peru Was obtained
on the Yale South American Expedition of 1953.
Morrow (1957a) gave an annotated list of 104
shore fishes, 21 new to the Peruvian fauna, and
Morrow (1957b) gave an annotated list of 18
mid-depth fishes.

Bussing (1965) reports on 15 pelagic trawl
hauls made on Eltanin cruises taken off the
South American coast in 1962 and 1963 between
lat 3 0 and 35°S. The collections contained 100
species, representing 33 families. Four trawl
hauls were made within the BASTROPAC area­
only one yielded substantial numbers of speci~
mens. This was Eltanin Station 34 at lat 7°45'
to 7°48'S, long 81°23'W, from which 45 species
were obtained.

Haedrich and Nielsen (1966) provided an­
notated identifications of 32 species (21 fami­
lies) of fishes from stomachs of Alepisaul'us
collected at 19 stations by exploratory longline
fishing from the Japanese RV Shoyo Maru.
Four collections were obtained within the EAS­
TROPAC area, and the other 15 between lat
200 and 40 0 S.

Craddock and Mead (1970) reported on col­
lections made along two transects through the
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southern portion of the Peru Current off Chile
at lat 34aS. They provide annotated identifi­
cations of 133 species. Although these transects
were south of the EASTROPAC area, many of
the species also occur in the EASTROPAC area.

Parin (1971) reports on collections of mid­
water fishes of the Peru Current zone collected
on the fourth cruise of RV Akademik Kurchatov.
He lists about 150 species representing 33 fami­
lies. Collections were obtained between lat 5°N
and 300S, in a broad coastal band, extending
offshore to long 90 0 W. Distributions are illus­
trated for 24 species.

In addition to the above, a number of ref­
erences dealing with particular species of genera
or families of eastern Pacific fishes are cited in
the body of the text, or were referred to in Ahl­
strom (1971).

NUMBER OF FISH LARVAE OBTAINED
ON EASTROPAC II

Fish larvae were obtained in all collections
(355) made with the 1-m plankton net on ETP
II; counts of larvae per haul ranged from 1 to
2,864, and averaged 347. Four collections con­
tained 10 or fewer larvae, and 22 collections
contained 1,000 or more specimens in each
(Table 6).

Abundance of fish larvae according to latitude
and proximity to shore within the EASTROPAC
pattern is summarized in Table 7. The same
grouping of stations by latitude (50 except near
the equator) and longitude (inshore-offshore)
is used as in Table 4 (temperature summary

table). Subtotals provide a rough separation
into quadrants.

Larvae were taken in greatest abundance in
the northeast quadrant, particularly between
lat 5° and looN; in this latter area, with an
average surface temperature of 27.1°C, larvae
averaged 639 per haul. Larvae were less abun­
dant in the southeast quadrant, with numbers
decreasing southward and averaging only 118
larvae per haul between lat 100 and 15°S (av­
erage surface temperature, 18.1°C).

Larvae were much less abundant offshore, in
the northwest quadrant, averaging slightly over
40r;( as many per haul as in the inshore (north­
east) quadrant. Surface temperatures, how­
ever, were quite similar.

Near the equator (Jat 2°N to 2°S), larvae
were moderately abundant inshore (434 per
haul), and the decrease in the abundance off­
shore was not as marked as in other areas (362
per haul). This is not surprising, since this
was an area of upwelling.

In the southwest quadrant (Jat 2° to 10 0 S,
long 1100 to 119°W), there was a decrease in
abundance toward the south. However, this
quadrant was poorly sampled on ETP II. When
compared to inshore coverage of the same lat­
itude (Jat 2° to 100S), abundance of larvae per
haul averaged about 62/( as many.

Fish larvae averaged more per haul on ETP II
as compared with comparable coverage on ETP
I, 347.0 versus 231.9 larvae per haul; the in­
crease in abundance was reflected in all parts
of the EASTROPAC pattern.

The majority of large collections of fish larvae
were made at stations with shallow thermo··
clines and relatively high mixed layer water

TABLE G.-Relative numbers of fish larvae obtained over the three vessel patterns oc­
cupied on EASTROPAC II; last column gives comparable counts for EASTROPAC I.

No. of fish IJ'I1JhinKton Undaunttd Rod'away All pottern, - Comparable
larvae per 45.:X>O Series 46,000 Series 47.0ClO Series EASTROPAC II Coverage -

haul EASTROPAC I

0 0 0 0 0 4
1·10 I 0 3 4 6

11-100 29 16 27 72 122
101.1,000 78 72 107 257 214

1,001 and aver 3 7 12 22 9

Total 111 95 149 355 355

Average no.
larvae per
haul 224.0 400.3 404.7 347.0 231.9
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TABLE 7.-Total catches of fish larvae (actual counts) taken on EASTROPAC II sum­
marized by latitude (50 except near equator) and longitude (offshore or inshore).

Offshore: long 100',119'W Inshore: Coosl to long 98'W

Number Number of larvoe Number Number of larvoe
latitude stations per haul stations per haul

occupied Range Mean occupied
Range Mean

15'·2Q'N 32 31.1,048 219.0 I 130 130.0
lO°·ISON 30 58· 481 159.1 23 37·2,242 435.4
5'.10'N 21 21.1,128 237.4 42 61·2,864 639.1
2' -S'N 16 93-1,217 359.6 28 141.1,975 555.1

Total 2°_20o N 99 21.1,128 227.5 94 37·2,864 558.8
Equator 2'N·2'S 21 30·1,506 361.5 30 ,·1,513 434.4
2'. 5 0 S 14 79. 817 268.5 20 6·1,061 431.4
5°.10'5 16 8. 472 178.2 30 27.1,002 287.3

10°·15°S 31 4- 579 118.0
Tolol 2°.15°5 30 8. 817 220.4 81 4·1,061 258.1
Grond lotal 150 8·1,506 244.8 205 1·2,864 421.8

temperatures. Over 60% of the larger collec­
tions of fish larvae (750 or more larvae) were
taken at stations with mixed layer temperatures
in excess of 26°C and mixed layer depths of
35 m or less.

Unfortunately, information is lacking on the
depth distribution of fish larvae in the eastern
tropical Pacific in relation to thermocline depth,
hence it is not known whether most kinds were
limited in depth distribution to the upper mixed
layer, as reported for California Current waters
(Ahlstrom, 1959).

KINDS OF FISH LARVAE OBTAINED
ON EASTROPAC II

With some interesting exceptions, the same
kinds of larvae were obtained on ETP II as on
ETP I, and Table 8, the principal summary table
covering ETP II larvae, contains essentially the
same families as its counterpart for ETP I. The
table lists 53 families and 6 composite categories
including 3 orders or suborders and a catchall
category-other identified. For the latter, com­
position by families is given in subsequent tables
or in text discussions. Altogether, fish larvae
of 82 families were represented in ETP II col­
lections. As on ETP I, larvae of 10 families
contributed over 90% (91.0 on ETP II) of the
total; 9 of these families were among the first
10 on both EASTROPAC surveys and had simi­
lar rankings. The first 10 families on ETP II
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were as follows: Myctophidae, 52.0%; Gonos­
tomatidae, 19.7';1r; Sternoptychidae, 6.0%;
Bathylagidae, 4.8';1r; Bregmacerotidae, 2.5%;
Paralepididae, 2.0';lr; Nomeidae, 1.2%; Melam­
phaidae, 1.1 %; Engraulidae, 1.1 %; and Idia­
canthidae, 0.6';1r. Engraulidae is the only family
on this list that did not rank among the first 10
on ETP I. The sole displacement from the pre­
vious list is the family Scombridae, which
slipped in ranking from fifth in ETP I to twen­
tieth in ETP II. Of the remaining 9%, 2.3%
were too damaged (disintegrated) to identify,
0.7';1r could not be identified (these were mostly
very small larvae), and the remainder, about
6%, belonged to the other 72 families.

The displacement of Scombridae from among
the 10 most abundant families on ETP II left
only one perciform family, Nomeidae, among
those contributing 1(j; or more of the total. Only
a moderate number of perciform families have
become widely distributed in offshore oceanic'
waters. Among these, larvae of Gempylidae con­
tributed 0.3% of the total on ETP II; Apogoni­
dae, 0.2';1r; Chiasmodontidae, 0.2<;:i; Coryphae­
nidae, 0.1 <;:i; Trichiuridae, 0.1 <;:i; and Brami­
dae, 0.1 <;:i.

The basic data on the kinds and number of
fish larvae obtained in the 355 ETP II collections
are contained in Appendix Tables 1 to 6. These
are keyed to Table 8 and to other tables in this
report.

The data presented in this paper represent
but the first step in utilizing eggs and larvae col­
lections for resource evaluation.
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TABLE S.-Occurrences and counts of fish larvae taken in oblique l.O-m plankton hauls on the second multivessel
EASTROPAC survey (EASTROPAC II), summarized by family or larger grouping and by research vessel.

Basic station data TVasltitt~ton. Undaunted Rochltvay Totolcontained in
Append ix Table no. Distribution 4.5.0JO Series 46.000 Series 47.()()J Series EASTROPAC II

Family or showr'l in\orS'er grouping'1 By fomily 6'1 genus figvre no. No. No. No. No. No.No. No. No.0" larger or positive larvae positive
larvae positive larvae positive

larvaegrouping species hauls hauls havls hauls

I Albulidae 4 0 0 0 0 2 9 '/ 9
*2 Clupeidae 4 3 0 a 7 185 2 85 9 270
*3 Engravlidoe 4 3 4 15 2 3 2S> 1,342 35 1.360
*4 Argentinidae 3 14 21 14 32 4 5 32 58
'S Bathylogidoe 3 4 74- 352 90 1.277 134 4,262 298 5,891
*6 Gono$fomotidae 3 5-7 108 9,079 94 7.095 140 8.00 1 342 24,255
*7 5ternoptychidoe 75 1.882 74 1,941 128 3,562 277 7,385
"'8 AsfronesfhidQe 5 10 16 11 30 \7 28 42. 74
'I' Chouliodontidoe 8 10 25 10 15 36 167 56 207

*10 Idiacanthidae 9 4'1 275 62 2\9 7Q 301 HI1 795
.. 11 Other Stomiatoidei 60 245 64 219 86 570 210 1,004

12 Chlorophtholmldoe 0 0 3 5 1 3 4 8
.. 13 Evermonnellidoe 3 10 9 47 7 19 J J 17 67
'14 MyClophidoe ) 2 3,8,1).)4 )11 9,546 95 2),01>2 146 33,38) 352 64,009

)5 Neos<:opeJidae 5 5 '2 :3 5 7 12 15
'16 PoroJepididoe I 'Ii 497 80 1;002 76 1.036 247 2,535
'17 Scopelorchidoo I 39 103 45 92 5<J 103 134- 291>
.. fa Scopelosauridae 3 10 0 0 11 46 29 344 40 390
'19 Synadonlidoe 4 5 1 1 '1 6 11 S3 \4 60
20 Alepisouridoe 1 1 1 2. 2 2 4 5

'21 Anguilliformos 5 14,15 16 33 30 4.2 3S 76 81 151
'22 Melamphaidae 1 16 79 262 83 408 122 695 284 1,365
'23 Trathithlhyidae 3 0 0 0 0 11 70 )) 70
24 HoJocentridae 3 10 0 0 0 a 3 10

"'25 Bregmacerotidoe 63 379 47 J,624 so 1,059 160 3,062
26 Macrouridae I I 3 3 5 5 9 9

*'27 Scomberesocidae 3 14 0 0 0 0 27 153 27 153
28 Exocoetidae I 15 26 212 3J 2'1 87 59 146
'Z9 Trochyptoridae I 10 10 16 20 20 29 46 59

'30 ApOllonldae 1 28 178 24 73 14 32 66 21>3
31 Balistidao 3 I 1 3 6 1 1 5 B
32 BI""nlidao () 0 0 0 5 6 5 6
33 Bromidoo 1 21 31 17 24 29 41 67 96

*34 Corongidoe 4 17 B 28 8 59 20 137 36 224
35 Caropidoe 4 0 0 0 0 7 7 7 7
36 Chio,modon/idae J 25 46 25 45 50 146 100 237

'37 Coryphoenidoe I 37 56 34 62 38 67 109 185
'38 Gempylidoo 3 4 36 59 30 64 46 247 112 370
'39 Gobiidao 4 5 65 II 33 37 286 53 384

400 Labrldoo 4 10 9 21 9 10 14 26 32 57
41 Mugilidoo 4 (J 0 0 0 5 16 5 16

*42 Nomeidoe 1 68 357 64 391 97 712 229 1,460
'43 Ophidiidao 0 0 1 9 31 72 38 81

44 Polynemidao 4 2 21 2 5 3 5 7 31
45 Pomocenlrldoo 4 ) 6 0 0 " 5 , 11
48 SciaenidQ& 4 0 0 2 93 II 34 10 127

'47 Scombridoe I IS 70 24 89 16 89 5S 248
48 Scorpoenidae 4 5 18 16 93 37 133 56 244
49 Serronidao 4 3 13 6 13 11 54 26 80
SO Sphyraenldoo Q 0 I '2 I 8 :1 10

·51 TetragonuridaeJ 3 17 5 5 5 6 1 1 11 12
'~ Tricniuridae 3 4,17 3 3 '2 2 44 16,1 49 186
'53 80lhldae 4 6 7 19 28 307 35' 364 70 6s:l:l
'54 Cynoglo"idao 4 '2 5 16 109 38 248 56 362
55 Ostroc;ontidoe 3 14 49 ) ) 0 a )5 50

'56 Lophiiformes 6 18 25 42 33 56 56 145 )14 243
'57 Orher identified 7 II 3 3 13 37 23 51
58 Unidentified larvoe 48 171 56 266 76 426 182 862
59 Di$integrated larvae 96 753 77 009 liS 1,252 '288 2,814

Tolol III 24.859 95 38..ooa 149 60.294 355 123,185

1 Calogorio. preceded by an asterisk ore discu"ed In the text.
:I Discussed in tex.t under 42. Nomoidae
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TABLE 9.-Standardized counts of fish larvae compared with un standardized (original) counts, summarized for
selected families (see Appendix Table 8 for standardized haul factors).

Sto'f1dardized counts Unstandardized counts

Fomil,! or 45.000 46.000 47.000 Total Percentage Totol Percentage
standardized of unstandardized oflarger grouping series series series counts total counts total

Bathylagidae 1.132 3.569 14,427 19,128 4.8 5,891 4.8
Gonostomoticlae 31,525 19.347 26,717 77.589 19.5 24.255 19.7
Sternoptychidae 6,529 5,977 12.321 24.827 6.3 7.385 6.0
Chauliodontidae 97 43 589 729 02 207 0.2
Idiacanthidae 901 699 996 2.596 0.7 795 0.6
Other Stomiotoidei 914 732 2.061 3.707 0.9 1.107 0.9
Myctophidae 31,015 62,775 111,787 205.577 51.8 64,009 52.0
Paralepididae 1,712 2.724 3.511 7.947 2.0 2.535 2.1
Scopelarchidae 350 281 342 973 0.2 298 0.2
Melamphaidoe 818 1,227 2.223 4,268 1.1 1.365 1.1
Bregmacerotidae 1.259 5,772 3.210 10,241 2.6 3,062 2.5
Exocoetidae 78 104 245 427 0.1 146 0.1
Trachypteridae 32 63 93 188 <0.1 59 <0.1
Apogonidoe 636 228 110 974 0.2 283 0.2
Bramiclae 99 77 138 314 O. I 96 0.1
Chiasmodontidae 161 123 501 785 02 237 0.2
Coryphaenidae 185 194 227 606 0.2 185 0.2
Nomeidae 1,132 1.235 2.345 4.712 1.2 1,460 1.2
Scombridae 237 296 284 817 0.2 248 0.2
Other identified 1,704 3,893 13.204 18.801 4.7 5.886 4.8
Unidentified 590 827 1.274 2.691 0.7 862 0.7
Disintegrated larvae 2.&04 2.405 4,255 9,264 2.3 2,814 2.3

Tatal fish larvae 83,71J 112.591 200.860 397.161 100.0 123,185 100.1

Relative abundance of fish as larvae is not
necessarily proportional to their relative abun­
dance as adults. A number of parameters would
have to be evaluated if counts of eggs and larvae
of a species are to be used in determining the
biomass of adult populations. These include fe­
cundity (preferably given as number of eggs
spawned in relation to fish weight-such as
number of eggs spawned per gram of female
weight); egg size, which influences size and
state of development at hatching; duration of
time spent in plankton both as egg stage and as
larva as related to temperature of development;
mortality rates during embryonic and larval
stages; size at transformation; length of spawn­
ing season; age structure of population; etc.

I am assuming that the relative abundances
of larvae of a given species are comparable from
cruise to cruise in the EASTROPAC area. I am
further assuming that comparisons of relative
abundance within a family, as for example
among myctophid or among scombrid larvae,
will reflect their relative abundance as adults
within reasonable limits. I, however, would
caution against taking comparisons between
families too literally until essential parameters
are evaluated for each.
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Actual counts of larvae rather than stan­
dardized values are used in tabulations through­
out the paper, except Table 9. Table 9 com­
pares summations of larvae of selected families
hased on standardized values with summations
based on actual counts. These families make
similar percentage contributions to the larval
catch whether based on standardized counts or
actual counts.

COMPARISON OF COMPOSITION AND
RELATIVE ABUNDANCE OF LARVAE

IN EASTROPAC II AND EASTROPAC I
COLLECTIONS

In order to keep comparisons between the
two EASTROPAC multivessel cruises com­
pletely relevant, the following stations lacking
counterparts in ETP II were omitted from
ETP I summations: Stations 11.146 to 11.328
of the outer pattern occupied by Argo, Stations
12.122 to 12.164 of the adjacent pattern occu­
pied hy D(wid Statr Jordan, and Stations 13.095
to 13.1f'>5 of the next to inner pattern occupied
by Rockaway. The remaining stations, by hap­
py coincidence, total 355, are identical to the
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TABLE lO.-Comparison of occurrences and relative abundance of fish larvae on EAS­
TROPAC II (355 stations) with comparable coverage on EASTROPAC I (:355 stations)
summarized by family or larger grouping.

EASTROPAC II-----
Famfly or

larger grouping

Clupeidoe
Engraulidae
Argentinidae
Bafhylagidae
Gonostomatidae
Sternoptychidae
Astronesthidae
Chauliodontidae
Idiacanthidae
Orher Stomiotoidei

Chloropthalmidae
Evermannelfidae
Myctophidoe
Paralepididae
Scopelarchidae
Scopelo'saurldoe
$ynodontidae
Anguilliformes
Melamphaidoe
Trochypteridoe

Bregmacerotidae
Scomberesocidae
Exocoetidae
Trachypteridae

Apogonidoe

Balisfidae
Bromidee

Carangidae
Caropidae

Chiasmadanlidae
Coryphaenidae

Gempylidae
Gobiidae
Labridae
Mugilidae
Nomeidee
Palynemidae
Sciaenidae
5combridae
Scorpoenidoe
Serranidae
$phyroE!nidoe
Tetragonuridae
Tric:hiuridae
Bathida.
Cynoglossidae
Lophijformes
Other identified
Unidentified larvae
Disintegrated larvae

Tota,1 larvae

No.
positive

hauls

9
35
32

298
342
277

42
56

181
210

4
17

352
247
134

40
14
81

284
11

1&0
27
59
46
66

5
67
36

7
iOO
109
112

53
32

5
229

7

10
55
58
26
2
II
49
70
56

114
76

1B2
288

355

No.
larvae

270
1,360

58
5,891

24,255
7,3B5

74
207
795

1.034
B

67
64,009

2,535
29B
31'0

60
151

1,365
70

3,W2
153

146
59

2B3
B

96
224

7
237
185

370
384
57
16

L46Q
31

127
24B
244

80
10
12

186
690
362
243
247
B62

2,814

123,185

Average
no.
per

haul

0.8
3.B
0.2

16,6
68.3
'20.B

0.2
0.6
2.2
2.9

<0. 1

0.2
180.3

7.1
0.8
1.1
0.2
0.4
3.B
0.2
8.6
0.4
0.4
0.2
O.B

<0.1
0.3
0.6

<0.1
0.7
0.5
1.0
1.1
0.2

<0.1
4.1
0.1
0.4
0.7
0.7
0.2

<0.1
<0.1

0.5
1.9
1.0
0.7
0.7
2.4
7.9

347.0

No.
positive

hauls

10
10
38

275
333
24{)

11
59

P:i
157

I
10

346
218
109

6
10
66

235
o

132
f

66
33
37

2
4{)

31
3

48
67
59
60
2B

5
159

5
4

163
47
26
3
2

19
56
63

108

170
291

351'

EASTROPAC I

No.
larvae

81
205

81
4,742

18.300
4,923

12
124
855
428

4
13

39,249
1.456

273
13
41

13B
703

o
1,587

f

164
35

135
3

49
183

3
97
97

110
530

4{)

9
roo

11
12

1,84{)

162
252

3
3

48
199
304
214
159
723

2,725

82.319

Average
no.
per

haul

0.2
0.6
0.2

13.4
51,8

13.9
<0.1

0.3
2.4
1.2

<0.1
<0.1
110.6

4.1
O.B

<0.1
0.1
0.4
2.0

o
4.5

<0.1
0.5
0.1
0.4

<co. 1
0.1
0.5

<0.1
0.3
0.3
0.3
1.5
0.1

<0.1
2.5

<0.1
<0.1

5.2
0.5
0.7

<0.1
<0.1

0.1
0.6
0.9
0.6
0.4
2.0
7.7

231.9

1 Totpol stations. 355 of which 35'1 contained larvae (positive hauls), were negative.

count of stations occupied on ETP II. Hence,
comparisons between the two cruises can be
based on either the averag-e number of larvae
per haul or on "total numbers of larvae" of each
category inasmuch as equal numbers of stations
contributed to the totals.

Comparisons of occurrence ana relative
abundance of fish larvae in the ETP II pattern

(all stations) with comparahle coverag-e for

ETP II are summarized by family or larg-er

groupings in Table 10.
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Nearly 50'/r more fish larvae were obtained
per haul, on the average, in ETP II (347.0 lar­
vae) as compared with ETP I (231.9 larvae).
The larvae of most families of fishes were taken
in larger numbers on ETP II than on ETP I,
and larvae of several families were taken in
markedly larger numbers. The striking excep­
tion to this trend was afforded by scombrid
larvae; only 13.57< as many scombrid larvae
were obtained in ETP II collections as in sim­
ilar coverage of ETP 1.

Families showing the largest increase in total
numbers of larvae on ETP II compared with
ETP I included Engraulidae (1,360 to 205 lar­
vae), Scomberesocidae (153 to 1 specimen),
Scopelosauridae (390 to 13 larvae), Everman­
nellidae (67 to 13 larvae) , Astronesthidae (75 to
13 larvae), Trachichthyidae (70 to 0 larvae),
Sciaenidae (127 to 12 larvae), Trichiuridae (186
to 48 larvae), Gempylidae (370 to 110 larvae),
and Clupeidae (270 to 81 larvae). For the ma­
jority of these, the increase in relative abun­
dance of larvae was most marked in the inner
pattern occupied by Rockaway. The species
compositions involved in these increases, when
known, are discussed later under the respective
families.

For the majority of families, however, the in­
crease in abundance of larvae on ETP II was
moderate, seldom as much as double; for a third
of the families, counts of larvae were not much
different during the two contrasting periods of
the year; thus the similarity in abundance of
larvae during the two periods is the striking
feature of this comparison.

COMPARISON WITH EASTROPAC
MONITORING CRUISES

The portion of the eastern tropical Pacific pat­
tern that could be covered by a single research
vessel on surveys averaging 45 days was occu­
pied at bimonthly intervals on four monitoring
cruises by David Starr Jordan. The cruises
were numbered as follows: 20.000 series for
the April-May 1967 monitoring cruise, 30.000
series for the June-July monitoring cruise,
50.000 for the October-November 1967 moni-
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taring cruise, and 60.000 for the December 1967­
January 1968 monitoring cruise. The monitor­
ing pattern is shown superimposed on ETP II
stations in Figure 2; it consisted of four station
lines all ending at lat 3°S. The outer line along
long 119°W extended from lat 20 0 N, the inner
line along long 98°W, off the Mexican coast (ca.
lat 17°N). The two middle lines along long 105°
and 112°W were doglegs veering coastward
from about lat 12° or 13°N-one line ending up
off Manzanillo, Mexico, and the other off Aca­
pulco, Mexico.

Coverage equivalent to the monitoring pattern
was determined for ETP I and II. For ETP I
the following stations were occupied: 11.022
to 11.118 (35),12.002 to 12.109 (50),12.209 to
12.264 (24), and 13.187 to 13.265 (28); total
137 stations. For ETP II comparable coverage
was obtained from Stations 45.016 to 45.114
(41), 45.191 to 45.365(37), 46.002 to 46.069
(36), and 46.079 to 46.132 (27); total 141 sta­
tions.

COMPARISON OF LARVAL
COMPOSITION IN MONITORING

PATTERN VERSUS LARGER
EASTROPAC PATTERN

In Table 11 a comparison is made for both
ETP I and ETP II of the average number of
larvae per haul and percentage contribution of
larvae of the more important fish families in the
monitoring pattern as compared with the total
pattern occupied on ETP II.

The correspondence between relative abun­
dance and composition of larvae in the monitor­
ing pattern as compared with the larger ETP
pattern is closer for ETP I collections than ETP
II. The average abundance of larvae in the moni­
toring pattem on ETP I was 92~; as large as for
the larger ETP I pattern (equivalent to the cov­
erage obtained on ETP II). The more abundant
kinds of larvae-myctophids, gonostomatids,
and sternoptychids-had similar average abun­
dances pel' haul and similar percentage contribu­
tions in the monitoring pattern as compared
with the more extensive ETP I coverage. Of
the remaining seven families used in this com-
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TABLE ll.-Comparison of relative abundance of fish larvae (average number per haul) in the monitoring pat­
tern as compared with the total pattern occupied on EASTROPAC II and equivalent EASTROPAC I for more
abundant families.

Monitoring
pattern

(141 hauls)

EASTROPAC II

Total
pattern

(355 hauls)

Monitoring
pattern

(137 hauls)

EASTROPAC I

Pattern equivalent
to total EASTROPAC II

(355 hauls)

Average Average Average Average
Family no. per % Rank no. per % Rank no. per % Rank no. per % Rank

haul haul haul haul

Myctaphidae 116.4 45.6 1 100.3 52.0 1 104.9 49.0 1 110.6 47.7 1
Gonostomatidae 77.9 30.5 2 68.3 19.7 2 48.6 22.7 2 51.8 22.3 2
Sternoptychidoe 12.8 5.0 3 20.8 6.0 3 14.2 6.6 3 13.9 6.0 3
Bathylagidae 4.9 1.9 5 16.6 4.B 4 6.4 3.0 5 13.4 5.B 4
Bregmacerotidoe 3.4 1.3 7 8.6 2.6 5 6.6 3.1 4 4.5 1.9 6
Paralepididoe 8.2 3.2 4 7.1 2.0 6 4.B 2.3 6 4.1 1.8 7
Nomeidae 4.2 1.7 6 4.1 1.2 7 -3.0 1.7 7 2.5 1.1 B
Melamphaidae 2.9 1.1 9 3.8 1.1 8 1.5 0.7 10 2.0 0.9 10
ldiacanthidae 3.0 1.2 8 2.2 0.6 10 2.8 1.3 8 2.4 1.0 9
Scombridae 0.6 0.2 10 0.7 0.2 ca. 20 2.4 1.1 9 5.2 2.2 5
Other 20.6 6.2 34.5 9.9 18.1 8.5 21.5 9.3

Total 255.1 99.9 347.0 100.0 213.9 100.0 231.9 100.0

parison, four were taken in somewhat higher
numbers in the monitoring pattern and three
in the more extensive ETP I coverage. Among
the latter, less than half as many scombrid lar­
vae were taken per haul in the smaller pattern
as compared with the larger.

The average abundance of larvae in the mon­
itoring pattern on ETP II was only 73.5'/( as
many as for the total ETP II pattern. Larvae
of three families were slightly more abundant
in the monitoring pattern than in the total ETP
II pattern, including Gonostomatidae, Paralepi­
didae, and Idiacanthidae; larvae of Scombridae
and Nomeidae were about equally abundant in
the two patterns. Four families of fishes, how­
ever, including Myetophidae and Sternoptich­
idae, were less abundant in the monitoring pat­
tern as compared with the total ETP II pattern.
Caution has to be exercised in the applications
made of data from the monitoring pattern alone.

TEMPORAL CHANGES IN ABUNDANCE
IN MONITORING PATTERN

Data from six successive bimonthly cover­
ages of the monitoring patterns are exception­
ally useful for determining the annual reproduc­
tive cycles of fishes in tropical waters. Data on
relative abundance (average number per haul)
are summarized for the 10 most common families

in Table 12 and for selected genera and species
in Table 13. The time period covered by each
of the six surveys is indicated in these tables,
and will be used for identifying cruises in the
discussion.

The first thing to note is the range in abun­
dance of total larvae on the six cruises: the high­
est abundance, 255.1 larvae per haul (August­
September) was slightly less than double the
lowest abundance, 133.1 larvae per haul in De­
cember-January. Range in abundance of larvae
of each of the 10 families during the yearly cycle
will be briefly discussed.

Myctophidae ranked first in all cruises, al­
though barely so in the cruise made during J une­
July. The highest average number of larvae
per haul, 116.4, obtained in August-September
was almost double the lowest value, 58.7 larvae
obtained in December-January. Myctophid lar­
vae were as low as 37.9ji of the total larvae
(June-July), as high as 57.1 j; (October-Novem­
bel') , and had an overall percentage contribu­
tion of 47.5ji.

Gonostomatidae ranked second in all cruises;
the lowest abundance per haul, 32.6 larvae in
October-November, was less than half the high­
est value, 77.9 larvae per haul in August-Sep­
tember. Percentage contribution ranged be­
tween 18.5ji (October-November) and 37.7j(
(June-July) and averaged 26.9/,'L

Sternoptychidae ranked third in abundance
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TABLE 12.-Relative abundance and percentage contribution of fish larvae of the 10 most common families within
that portion of EASTROPAC area covered on six successive bimonthly cruises between February 1967 and Jan-
uary 1968.

ETP multivessel P ETP monitoring ETP monitoring ET? mul'tivessel 11 2 ETP monitoring ETP monitoring Six cruises· ETP
(feb.-Mar.) cruise #20 cruise #30 (Aug.-SePtJ cruise #50 cruise #60

monitoring area(Apr.-May) (June 4 July) (Oct.-Nov.) (Dec.-Jan.)
Fomi!w

Average Average Average Average Average Average Average
no. per % lOa. per % no. per % no. per % no. per % no. per % no. per %

haui haul haul haul haul haul haul

Myctophidae 104.9 49.0 100.4 50.7 67.6 37.9 116.4 45.6 10J.7 57.1 58.7 44.1 91.2 47.5
Gonostomotidae 48.6 22.7 5().6 25.6 67.3 37.7 779 30.5 3'2.6 18.5 33,7 25.3 51.6 26.9
Sternoptych idae 14.2 6.6 17.1 8.6 9.5 5.3 12.8 5.0 1'3 5 76 12.9 9.7 13.3 7.a
Bathy!agidae 6.4 3.0 3.9 2.0 2.9 1.6 4.9 1.9 3.2 1.8 2.6 2.0 4.0 2.1
Paralepididae 4.8 2.3 4.1 2.1 5,3 3.0 8.2 3.2 3.2 1.8 4.8 3.6 5.1 2.7
Nomeidae 36 1.7 3.5 1.8 5.1 2.9 4.2 1.7 1.5 09 2.4 1.8 3.4 1.8
Bregmacerotidae 6.6 3.1 1.3 0.7 2.6 1.4 3.4 1.3 3.1 1.7 2.4 1.8 3.2 1.7
Idiacanthidae 2.8 1.3 2.9 1.5 2.0 1.1 3.0 1.2 1.1 0.6 1.5 1.1 2.2 1.1
Melamphaidae 1.5 0.7 1.8 0.9 1.6 0.9 2.9 1.1 1.7 1.0 1.3 1.0 1.8 0.9
Scombridae 2.4 1.1 1.4 0.7 1.0 0.6 0.6 02 1.3 08 1.4 1.1 1.4 0.7
Other 18.1 8.5 13.8 5.4 13.5 7.6 20.8 8.2 14.5 8.2 11.4 8.5 14.8 7.7

Total 213.9 100.0 197.8 100.0 178.4 1000 255.1 99.9 176.4 100.0 133.1 100.0 192.0 100.1

1 ETP I -stations 11.022.11.118 (35), 12.002"12.109 (50). 12.209-12.264 (24), and 13.187-13.265 (28),
• ETP II - stations 45016-45.114 (41), 45.191-45.365 (37), 46.002-46.069 (36). and 46.079-46.132 (27) .

in all cruises. The average abundance per haul
ranged from 9.5 larvae (June-July) to 17.1
(April-May), a range of Jess than two times.

Bathylagid smelts were represented in the
monitoring pattern by a single species, Bathyl­
ngns 11 igri.r;enys Parr. Average abundance of
larvae per haul ranged from 2.6 (December­
January) to (j,4 (February-March) and aver­
aged 1.0 larvae. Larvae of Bathylagidae usually
ranked fifth in abundance.

Paralepididae usually ranked fourth in rela­
tive abundance; the lowest average abundance
per haul was 3.2 larvae in October-November,
and the highest was 8.2 larvae in August-Sep­
tember,

Nomeidae ranked variously fifth to eighth in
relative abundance, with an overall ranking of
sixth. The range in average abundance per
haul was from 1.5 (October-November) to 5.1
larvae (June-,July) and averaged 3,4 larvae.

Bregmacerotidae showed the widest variation
in abundance, 1.3 larvae (April-May) to 6.6 lar­
vae (February-March); consequently they
ranked variously between fourth and tenth in
relative abundance. Larvae of the most com­
mon species of B/'e{Jma('er().~within the monitor­
ing pattern, B. bathytnwder, tend to cluster with
occasional samples having rather large numbers
of larvae. Variability in sampling due to chance
encounters of clusters of larvae could be of
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greater magnitude than that resulting from ac­
tual changes in reproductive activity during the
year.

Idiacanthidae, usuallv ranked eighth in
abundance per haul from 1.1 (October-Novem­
ber) to 2,9 larvae (April-May), with an overall
average of 2.2 larvae per haul.

Melamphaidae ranked variously between sev­
enth and tenth, with an overall rank of ninth.
The lowest abundance, 1.3 larvae per haul in
December-,January, was less than half the high­
est, 2.9 larvae in August-September.

Scombridae in the monitoring area ranked
either ninth or tenth in relative abundance of
larvae on all cruises; the lowest average abun­
dance, 0.6 larvae per haul in August-September,
is only a fourth of the highest average value, 2.4
larvae in February-March.

Larvae of these 10 families made up over 92%
of the fish larvae in the monitoring pattern. In
all instances, larvae of all principal families
were taken throughout the year. The spread
between the highest and lowest abundance val­
ues for larvae of these principal families of fish­
es was usually less than three times, and for
Myctophidae and Sternoptychidae, was less than
double.

A similar seasonal pattern of abundance was
ohserved for individual genera or species (Table
13). I found it helpful to arrange the 18 ge-
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Larvae of the above 18 genera and species
were taken on all cruises throughout the year.
Obviously, reproduction is a continuous process
for all of these, varying in amount at different
seasons of the year and at different latitudes,
but never stopping entirely,

Larvae of two species dominated the collec­
tions from the monitoring pattern: those of
the myctoj)hid lJ iOllC II idlf 11 11S [atc /'Iwt /lS ann of
the g'llllostomatid, Vinl'iUllerr/n Incet/a. Tog'eth­
er these two species made up 4·1 to il(j {; of the
total larvae in the monitoring pattern (Table
14) .

The highest averag'e abundance of larvae of
the lanternfish, D/o,(Jen/chthys latel'l/((tlls, G8.G
larvae in August-September, was 2.5 >: as much
as the lowest average abundance. 31.8 larvae in
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ranked first in abundanee between October and
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lowest, 30.0 lanme in December-January. A
small but consistent change in abundance with
season is evident for th is specieoS. with the peak
period in .June-September, the minimal period
in October-January, and intermediate abundance
of larvae in February-May,

The monitoring cnlises were valuable in per­
mitting us to establish the seasonal patterns of

nera and species of this table according to the
magnitude of the seasonal change in abundance
that each displayed.
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TABLE 14.-Percentage contributions of larvae of the
two most abundant species to the total catch of larvae
in the monitoring pattern.

Percentage con~ribution of larvae of
Cruise Time of survey DioKrnichthYJdesignation Jl inciKuuria Combinedluutia lattrnatuJ

EASTROPAC I Feb.-Mar. 20.2 23.9 44.1
2Q.OOJ series ,",pr.-May 23.2 31.8 55.0

3:).000 series June-July 35.0 21.0 56.0
EASTROPAC 1\ Aug.-Sepl. 28.6 26.9 55.1
50.()(X) series Oct.-Nov. 17.2 35.3 52.5

60.000 series Dec.-Jan. 22.5 23.9 46.4
Annual 24.6 27.2 51.8

reproduction in oceanic, tropical fishes. Except
for this, little more was gained from the repeated
coverages that was not evident from anyone of
the six coverages. The same species composition
was observed in all six cruises, and even the rel­
ative abundance of the various constituents did
not change much. The similarity between cruis­
es also extended to the geographic distributions
of the various constituents which changed but
little over time.

COMPARISON WITH RV
OCEANOGRAPHER ZIG-TRANSECT

Although the average number of larvae per
haul was almost identical for the Oceanographer
collections and equivalent ETP II collections,
488.5 versus 487.8 larvae, and the kinds of larvae
obtained were strikingly similar, the relative
abundance of several categories was somewhat
more variable than in the monitoring pattern
(Table 15).

Similarities and differences in relative abun­
dance of larvae during the two coverages can be
shown from a consideration of the 10 families
with highest abundance in the Oceanographer
collections (Table 16).

MyctoTJhida.e.-The difference in relative
abundance of Myctophidae larvae between
Oceanogrnpher and ETP II collections, 194.1
versus 273.9 larvae per haul, is almost entirely
due to difference in relative abundance of larvae
of Dl:ogenichthys laternatus. Over 50% of D.
laternatus larvae on ETP II were taken in four
contiguous stations between lat 5°40' and
7°44'N, with three collections exceeding 1,000
larvae and the largest with 2,505 larvae. In-
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terestingly, the two Oceanographer collections
containing more than 1,000 D. laternatus larvae
were taken between lat 6° and 7°N; these were
the only two stations occupied between lat 5°40'
and 7°44'N by Oceanographer in contrast to four
collections from this rich area on ETP II.

Gonostomatidae.-The difference in relative
abundance of Gonostomatidae larvae in the two
occupancies of the zig-transect was again due
principally to a single species, Vinciguerria
lucetia. Although twice as many larvae of this
species were taken in Oceanographer collections,
an examination of the station record revealed
that one collection, OP.036 with 2,046 larvae,
accounted completely for the difference.

Clupeidae.-It is necessary to examine the
species composition to evaluate differences be­
tween the two coverages (Table 17). Larvae
of the sardine, SaTdinops sagax, were taken in
six contiguous stations near the Galapagos on
ETP II, and averaged 29 larvae per positive
haul, whereas only 1 sardine larva was obtained
from the same area by Oceanographer. This
species appears to have a period of peak spawn­
ing with reduced reproduction at other periods
of the year. The contrast between the two col­
lections of thread herring, Opi-sthonema sp.,
made at the station nearest the Mexican coast
along long 92°W is the largest observed in
EASTROPAC collections-2,730 larvae in the
OceanogTapher sample versus one larva in the
ETP II collection. The larvae in the Ocean­
ographer collection were intermediate-sized, 6
to 12.5 mm. Even allowing for the circumstance
that clupeid larvae often occur in patches, this
exceptionally large collection of larvae must
have been obtained at a peak period of spawning
of thread herring.

Bathylagidae.-Larvae of the two species of
bathylagid smelts that occur in the area covered
by the zig-transect, were similar in distribution
and relative abundance in the two coverages.
Larvae 0 f Bathylagus nigrigenys were taken in
all but three collections on each coverage, and
average abundance per haul was almost identi­
cal, 26.3 versus 26.6 larvae (Table 17). Larvae
of Leuroglossus stilbiu8 urotranus had a more
restricted distribution on both coverages, occur­
ring between about 70 S and the equator, at sta-
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TABLE 15.-Comparison of composition of catches of fish larvae in Oceanographer zig­
transect, occupied in November-December 1967, with equivalent coverage by EASTRO­
PAC II vessels during August-September 1967.

Oaanograph~r (50 stations) Equivalent ETP II coverage (48- stations)

Family or
larger grouping

Clupeidae
Engraulidae
Argentinidae
80thylagidae
Gonostomotidae
Sternoptychidoe
Chauliadontidae
Idiacanthidae
Other ,tomiataldel

Myctophldae
Paralepididae
Scopelardlidae
Scopelarsauridae
Synodontidae

Anguilliforme,
Melamphaidao
Bregmacerotidae
Macrouridae
Exocoetidae
Scomberesocidoe
Trachypteridao

Apogonidae
Bromidee
Carangidae
Chiasmodontidae
Coryphaenidae
Gempylidae
Gobiidae
lobridae
Nomeido8
Ophidiidae
Scioenidae
Scombridao
Scorpaenldoe
Serranidae
Sphyraenidae
Trichiuridae

Bothidae
Cynoglossidae
lophi iformes

Other idontifled
Unknown larvae
Disintegrated larvae

Tot<>1 larvae

No.
positive

hauls

2
6
o

47
47
39
16
15
28

50
28
15
11
1

10
43

1
3
5
1
7

1
13
2

27
8
7
6
3

37
6
4
7
9
2
1
4

14
7

20

6
21
42

50

No.
larvae

2,737
760

o
2,308
4,386

976
47
27

m
9,706

556
138

14
3

18
243
470

3
16

1
11

1
212

354
65

8
21
42

3
185

10
34
82
14
28

1
4

67
164
39

104
53

488

24,417

Average
no. per

houl

54.7
15.2
o

46.2
87.7
19.5
0.9
0.5
4.2

194.1
11.1
2.8
0.3
0.1

0.4
4.9
9.4
0.1
0.3

<0.1
0.2

<0.1
0.4
7.1
1.3
0.2
0.4
0.8
0.1
3.7
0.2
0.7
1.6
0.3
0.6

<0.1
0.1

1.3
3.3
0.8

2.1
1.1
9.8

4M.5

No.
positive
hauls

7
15
2

45
45
40
9

28
3'2

47
25
9

19
3

16
40
9
4
6
6
8

5
7
5

13
8
9

12
3

27
5
4

10
11
6
1
8

17
10
13

12
21
42

48

No.
larvae

185
381

2
2,005
2;386
1,0913

19
58

274

13.149
3,20
36
32
7

23
274

1,455
4

11
7

1·1

14
10
56
38
13
30
35
3

156
6

96
41
86

9
'2

10

227
99
20

23
100
606

23,414

3.9
7.9

<0.1
41.8
49.7
22.8

0.4
1.2
5.7

273.9
6.7
0.8
0.7
0.1

0.5
5.7

30.3
0.1
0.2
0.1
0.2

0.3
0.2
1.2
0.8
0.3
0.6
0.7
0.1
3.2
0.1
2.0
0.9
1.8
0.2

<0.1
0.2

4.7
2.1
0.5

0.5
2.1

12.6

487.8

tions occupied shoreward of the Galapagos Is­
lands; the average abundance per haul was
slightly higher in Oceanographer collections­
19.9 versus 15.1 larvae.

Engraulidae-Larvae of Engraulis ringens
were taken in more collections on ETP II ( Table
17), but in lesser numbers per positive haul than
in Oceanographer collections. The spawning
period of the Peruvian anchovy is mostly be­
tween August and February (Einarsson and

Rojas de Mendiola, 1967); both coverages were
within this period of the year. Larvae of other
engraulids were taken at the inner station off
Mexico in both coverages, but in markedly larg­
er numbers by Oceanogl'aphe1" Larvae of
Sternoptychidae, Melamphaidae, and Paralepi­
didae had similar frequency of occurrence in the
two coverages (Table 16); differences in rel­
ative abundance were small to moderate.

Carangid larvae were taken in more collec-
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TABLE 16.-Comparison of occurrence and average
abundance per haul of larvae of 10 families with highest
relative abundance on Oceanographer zig-transect with
equivalent coverage on ETP II.

Octanographtr Equivalent ETP II
(50 stations) (48 stations)

Family No. Averoge No. Average
positive no. Rank positive no. Rank

hauls per haul hauls per haul

Myctophldae 50 194.1 1 47 273.9 1
Gonostomatldoe 47 87.7 2 45 49.7 2
Clupeidae 2 54.7 3 7 3.9 11
Barhylagidae 47 46.2 4 45 41,8 3
Sternoptychldae 39 19.5 5 40 22.8 5
Engraulidae 6 15.2 6 15 7.9 6
Paralepididoe 28 11.1 7 25 6.7 7
Bregmacerotidae 1 9.4 8 9 W.3 4
Carof"lgidae 2 7.1 9 5 1.2
Melamphaidae 43 4.9 10 40 5.7 8

tions on ETP II, 5 versus 2 (Table 16), but one
of the two positive hauls at Oceanographer sta­
tions contained 353 larvae. This is considered a
chance collection of a patch of larvae. Larvae
of Bregmacerotidae were taken in only one
Oceanographer collection, compared to nine on
ETP II. Larvae of two species of Bregmaceros
were represented in ETP II stations but only
larvae of B. bathymaster were taken in large
numbers. The single Oceanographer collection
of 470 larvae of this species was made at the
inner station off Mexico; two large collections
of B. bathymaster larvae were made at the two
inner stations off Mexico on ETP II (511 and
927 larvae). The principal difference in abun­
dance of Bregmaceros larvae between the two
coverages appears to be the chance collection
of two patches versus one patch of B. bathy­
master larvae.

I have gone into some detail in order to point
up the influence of one or a few larger collections
of larvae on the estimates of relative abun­
dance (average number of larvae per haul) of
several of the more abundant kinds of larvae
in the zig-transect. Larvae of most kinds of
fishes are patchily distributed, rather than ran­
domly distributed. Variability associated with
patchiness in distribution of larvae may be
greater than variability due to temporal changes
in reproductive activity. In this comparison,
an example of temporal differences in repro­
ductive activity is afforded by the sardine. The
exceptionally large collection of thread herring
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larvae is certainly indicative of very heavy
spawning off Mexico in late November; the
single larva taken in the same area on ETP II
(September 15) may actually be indicative of
low reproductive activity or, contrariwise, may
simply reflect the circumstance that most hauls
of patchily distributed species contain few or
no larvae. Striking examples of the influence
of one or a few collections on the estimates of
abundance of larvae in the two coverages of the
zig-transect are afforded by larvae of the two
most common species, Yinciguerria lucetia (one
collection) and Diogenichthys laternatus (two
collections). I interpret difference in abundance
of both species in the two time periods involved
to be due primarily to variability associated with
patchy distribution of larvae rather than to tem­
poral differences in reproductive activity.

COMMENTS ON LARVAE OF THE
MAJOR FISH FAMILIES

COLLECTED ON EASTROPAC II

As mentioned in an earlier section, the kinds
of larvae obtained on the second multivessel
EASTROPAC cruise are summarized in Table
8 by family or larger grouping and by research
vessel. This table contains 59 categories: 53
families and 6 composite categories including 3
orders or suborders and those labelled "other
identified," "unidentified larvae," and "disinte­
grated larvae." Only those categories preceded
by an asterisk are commented upon in the text
discussion that follows; these include 31 fami­
lies and 4 composite categories. Each category
retains the sequential number given to it in this
table.

The number of families included in the four
composite categories are as follows: other
Stomiatoidei (2), Anguilliformes (7), Lophii­
formes (10), and "other identified" (10). Hence
a total of 82 families were identified from ETP
II collections.

Basic data on the kinds and numbers of fish
larvae obtained in the 355 ETP II stations are
contained in Appendix Tables 1-6, and station
data including location, date and time of collec­
tion, depth of haul, and standardized haul factors
for these stations are given in Appendix Table 8.
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TABLE 17.-Comparison of composition of selected families and orders of fish larvae in
Oceanographer zig-transect versus equivalent ETP II collections.

Oceanographu (50 stations) Equivalent ETP II coverage (48 stations)

Categories No. No. Average No. No. Average
positive larvae no. per positive larvae no. per

hauls haul hauls haul

Clupeidae
EtrumeuJ acuminat'llJ 6 0.1 3 7 0.1
Opisthonema sp. 2,730 54.6 1 1 <0.1
Sardinops Jagox 1 <0.1 6 177 3.7

Engraulidae
E ngrau/is ringens 5 2(\3 5.7 13 378 7.9
Other Engraulidae 1 477 9.5 2 3 0.1

Bathylagidae
Batky/acus nigrigtnys 47 1,315 26.3 45 1,278 26.6
Leurog/oBuS sii/hius Ufo/ranU! 13 993 19.9 12 727 15.1

Gonostomatidae
eye/othont spp. 26 90 I.B 24 75 1.6
!lhthyocorcUJ irregularis 10 19 0.4 12 16 0.3
MaurolicuJ mue//tri 16 177 3.5 12 282 5.9
Vincigutrria /ucttia 47 4,085 81.7 45 2,000 41.7
Other Gonostomatidae 8 15 0.3 6 13 0.3

Myctophidae
Btnthouma panamtnJt I 43 0.9 2 88 1.8
DiaphuJ spp. n 57 1.1 11 37 0.8
Diogenichthys latanatuJ 47 7,314 146.3 43 11,317 235.8
Gonichthys tenuiculus 24 63 1.3 16 52 1.1
Hygophum atratum 6 15 0.3 1 5 0.1
Hygophum proximum 2 2 <0.1 3 3 0.1
Lampanyetus spp. 49 1,041 20.8 38 610 12.7
Myctophum aurolattrnatum 19 65 1.3 8 43 0.9
Myctophum nitidulum 27 445 8.9 24 314 6.5
N otolychnuJ vaJdiviar 9 24 0.5 10 71 1.5
NOtOfCOptluS rtJpltndtns 24 75 1.5 10 80 1.7
Protomyctophu.m sp. 6 9 0.2 5 10 0.2
SymbolophoruJ tvtrmanni 20 96 1.9 19 49 1.0
Triphoturus spp. 35 205 4.1 26 321 6.7
Other inr.!. unidentified 17 44 0.9 17 73 1.5

myctophids
Disintegrated myctophids 32 208 4.2 21 76 1.6

Anguilliformes

Congridae 2 3 0.1 2 3 0.1
Nemichthyidae 3 4 0.1 5 5 0.1

Nettastomidae 1 1 <0.1 0 0 0
Ophichthidae 5 8 0.2 7 11 0.2
Xenocongridae 0 0 0 1 , <0.1
Farni Iy uncertain 2 2 <0.1 2 3 0.1

lophiiformes
Caulaphrynidae 0 0 0 1 1 <0.1
Ceratiidae 3 3 0.1 1 2 <0.1
Gigantaetinidae I ) <0.1 2 2 <0.1
linophrynidae 5 8 0.2 3 3 0.1
Melanacoetidae 7 8 0.2 5 6 0.1
Oneirodidae 5 8 0.2 6 8 0.2
Lophiidae I 1 <:0.1 1 1 <0.1
Family uncertain 7 10 0.2 0 0 0

A summary of these tables follows.
Appendix Table t.-Counts of fish larvae, tab­

ulated by family, for all stations occupied on
EASTROPAC II. This table contains 22 cate­
gories including 18 families, 1 suborder, and 3
composite categories for "other identified lar­
vae," "unidentified larvae," and "disintegrated
larvae." The latter category includes larvae too

damaged or disintegrated to identify with any
certainty.

Appendix Table 2.-Counts of myctophid lar­
vae, tabulated by genus or species, for all sta­
tions occupied on the second multivessel EAS­
TROPAC cruise (ETP II). Myetophid larvae
are tabulated by species for 13 kinds, by genus
for 6 kinds, and 3 composite categories-"other
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identified myctophids," "unidentified mycto­
phids," and "disintegrated myctophids." A sum­
mary of this appendix table is contained in Table
19.

Appendix Table 3.-Counts of selected cate­
gories of fish larvae, tabulated by station, for all
stations occupied on ETP II. Table contains
23 categories including 11 species, 5 genera, and
7 families. Of these, 12 were included in the
category "other identified larvae" in Appendix
Table 1, the remainder provide information on
counts of larvae at the generic or specific level
for several families listed in Appendix Table l.

Appendix Table 4.-Summary of occurrences
and numbers of larvae of 23 categories, limited
in distribution to a broad coastal band or around
offshore islands or banks. Only positive stations
are included. These 23 categories were included
under "other identified larvae" in Appendix
Table l.

Appendix Table 5.-Numbers and kinds of eel
leptocephali (Anguilliformes) obtained on the
second multivessel EASTROPAC cruise (ETP
II), tabulated by family for all positive hauls.
A summary of this table is given in Table 20.

Appendix Table 6.-Numbers and kinds of
lophiiform larvae obtained on the second multi­
vessel EASTROPAC cruise (ETP II) tabulated
by family for all positive hauls. A summary
of this table is given in Table 23.

Appendix Table 7.-7A contains counts of
fish larvae, tabulated by family or larger group­
ing, for all stations occupied by Oceanographer
on zig-transect; 7B contains station counts of
myctophid larvae for same cruise, tabulated by
genus or species; and 7C contains station counts
of selected categories of fish larvae on same
cruise.

Appendix Table B.-Station data and stan­
dardized haul factors for second multivessel
EASTROPAC cruise and for Oceanographer zig­
transect. Included for each station are locality,
date and time of collection, depth of haul, and
standardized haul factor. The standardized
haul factors are used to adjust original counts
of larvae to the comparable standard of numbers
of larvae in 10 m 3 of water strained per meter
of depth fished. It should be noted that the mid­
time of haul for each station is recorded as Pa-
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cific Standard Time. However, the symbols D
(Daylight), N (Night), DT (Day Twilight),
NT (Night Twilight) accurately reflect the local
condition at each station. Twilight hauls were
taken within 1 hr of local sunrise or sunset.

2. CLUPEIDAE
(9 occurrences, 270 larvae)

As on ETP I, three species of Clupeidae lar­
vae were obtained. Larvae of the sardine,
Sardinops sagax (Jenyns), (7 occurrences, 179
larvae) and round herring, Etrumeus acumina­
tus Gilbert, (3 occurrences, 7 larvae) were taken
in the vicinity of the Galapagos Islands while
larvae of the thread herring, Opisthonema sp.,
(2 occurrences, 84 larvae) were taken at two
coastal stations off southern Mexico, with sur­
face water temperatures of 28.7° and 29.3°C.
Six of the occurrences of sardine larvae were at
contiguous stations, along long 92°W, between
lat ION and 3°S, just seaward of the Galapagos
Islands (Figure 3). Surface water tempera­
tures at these stations ranged between 16.4° and
19.3°C. We sampled the Galapagos sardine pop­
ulation on ETP II, at a period of rather high
reproductive activity.

3. ENGRAULIDAE
(35 occurrences, 1,360 larvae)

The Peruvian anchovy, Engraulis ringens
Jenyns, (25 occurrences, 1,307 larvae) also was
sampled on ETP II during a period of high re­
productive activity (Figure 3). Einarsson and
Rojas de Mendiola (1967) determined that the
spawning season of the Peruvian anchovy ex­
tended from August to March, hence the early
part of the 1967-68 spawning season was sam­
pled on ETP II and the close of the previous
spawning season on ETP I. Surface temper­
atures at positive stations ranged between 15.4°
and 18.8°C. Larvae of other engraulids (10
occurrences, 53 larvae) were taken at nearshore
stations over a wide area between lat 20 0 N and
the equator.
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FIGURE 3,-Distribution of larvae of the clupeid, Sardinops sagax (open square with dot, 1-50 larvae; closed square,
51 or more larvae), of the engraulid, En,graulis ringen,~ (open diamond with dot, 1-100 larvae; closed diamond,
101 or more larvae), of the myctophid. Myctop/mln asperwn (open triangle with dot), and of the bothid flatfish,
Syaciurn ovale (open circle with dot, 1-100 larvae; large solid circles, 101 or more larvae). Small solid circles
represent other stations occupied on ETP II.

4. ARGENTINIDAE
(32 occurrences, 58 larvae)

In contrast to ETP I, from which three kinds
of argentinid larvae were obtained, only one
kind, Nansenia sp. A, was obtained on ETP II.
Larvae of N ansen ia were taken in an offshore
equatorial band, between lat 8°N and 7 0 S. This
distribution is closely similar to that illustrated
for ETP I (Ahlstrom, 1971, Figure 2).

5. BATHYLAGIDAE
(298 occurrences, 5,891 larvae)

Larvae of two species of bathylagid smelts
were ta1{en on ETP II: Bathy[afjus niyriuenys
Parr (293 occurrences, 3,787 larvae) and Leu/'­
oglossus stilbiu8 1I1'0tl'(1I1II8 (Bussing) (29 oc­
cul'l'ences, 2,104 larvae).

In comparable coverage on ETP I, 2,8;j2 lar­
vae of B. niUl'iuellYs were taken in 269 coIlec­
tions. The distribution of larvae on the two
cove;'ages was strikingly similar (Ahlstrom,
1971, Figure 3). On the two outer lines, OCCll-
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pied by Washin,qtoll, no larvae of B. nigri,r;enys
were taken below ca. lat. 4°S. Absence of larvae
of this species from the South Pacific central
water mass was not as conclusively documented
as on ETP I, primarily because of the paucity
of coverage within the central water mass on
ETP II. Counts of larvae exceeded 100 spe­
cimens per haul in five samples, taken between
0° and lat 3°S and long 8;'"5° to 92°W.

Larvae of Leuro,q!ossus stillii1l8 1/,l'Otl'((n1/,8
were taken in 29 collections; all but 2 of which
were obtained in a compact area shoreward of
the Galapagos Islands between 0° and lat 10 0 S

(Figure 4). The distribution of larvae of this
species is one of the few that shows a striking
contrast between ETP I and ETP II. On ETP I
about half of the occurrences were to the north
of the equator between 0° and lat 8°N (18 oc­
currences, 218 larvae-Ahlstrom, 1971, Figure
2), compared with only one occurrence, one lar­
va in this area on ETP II. The distribution
south of the equator was essentially similar on
hoth surveys; on ETP I, 1,672 larvae were taken
in 19 collections between 0° and lat 14 oS, with
the heaviest concentration of larvae in hauls
taken between lat 3° and 6 0 S.
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6. GONOSTOMATIDAE
(342 occurrences, 24,255 larvae)

Gonostomatid larvae, exceeded in abundance
only by myctophid larvae, were obtained in 97%
of the ETP II collections and contributed 19.7%
of the total fish larvae. The relative abundance
and frequency of occurrences of larvae belong­
ing to 10 genera of gonostomatids are summa­
rized by vessel patterns in Table 18. The last
two columns of this table give information con­
cerning occurrence and relative abundance of
gonostomatid larvae of the same genera for
comparable coverage on ETP I.

Little change in abundance, distribution, or
frequency of occurrence was shown by larvae of
Cyclothone spp. and Diplophos taenia Gunther,
although both were slightly more abundant on
ETP I. Average abundance of larvae of Vincig­
uerria spp. was about one-third greater than
on equivalent ETP I, and almost three times as
many larvae of Maurolicus muelleri (Gmelin)
were obtained on ETP II. An interesting in­
stance of a marked difference in seasonal abun­
dance of larvae of a gonostomatid fish was found
for larvae of Yarrella argenteola (Garman) .
Larvae of this species were taken in 17 collec­
tions on ETP II (Figure 6), whereas only one
specimen was obtained on ETP I.

Araiophos eastropas Ahlstrom and Moser
(1 occurrence, 35 larvae)

The single record on ETP II is from the
southernmost station occupied by Washington
on its outer line at lat 9°45'8, long 118°59'W.
On ETP I, all occurrences of larvae of this spe­
cies were taken between lat 10° and 18°8 along
long 119° and 126°W (Ahlstrom, 1971, Figure
4). Hence, it was exciting to obtain the single
ETP II collection of larvae of A raiophos at the
only station in the pattern that bordered on the
distributional limits of this species as deter­
mined from ETP I collections.

eyclothone spp.
(187 occurrences, 972 larvae)

Larvae of Cyclothone spp. were taken in about
an equal number of collections in the two sur­
veys, 187 on ETP II versus 190 on equivalent
coverage of ETP I, and in rather similar abun­
dance-2.7 larvae per haul on ETP II as com­
pared with 3.1 on equivalent ETP I. The dis­
tribution of larvae of Cyclothone on ETP II was
similar to that illustrated for equivalent ETP I.
As on ETP I, the fewest occurrences (19 of 68
collections) were obtained between lat 100 and
20 0 N, and the Peruvian coastal waters were al­
most as poor. However, Cyclothone larvae were
more abundant in the portion of ETP I that was

TABLE lB.-Frequency of occurrence and relative abundance of the kinds of gonostomatid larvae on EASTROPAC II,
and for equivalent coverage on EASTROPAC I.

Washington Undaunt,d Rockaway EASTROPAC I' Equiva,len,t

10101 EASTROPAC I
Gonostomatid 4S.CQ:) series 46.000 seri as 47.(X)Q series (355 houls) total

genera (355 haul.)

01' species No. No. No. No. No.No. No. No. No. No.positive larvae positive larvae positive larvae positive larvae positive larvaehauls houls hauls hauls' haul.

Araiophol tastropas I 35 0 0 0 0 I 35 0 0
eye/athon, sPP. 64 358 54 301 69 283 187 972 190 1,106
DanapAol 0'U14tUI 1 1 0 0 0 0 1 1 0 0
Diplophol taenia 44 114 11 20 2 2 57 136 57 156
Gonostoma spp. 2 3 1 1 8 18 11 22 10 39
ItAthYOCOCCUI sp. 3 3 25 38 18 35 46 76 34 53
MaurolicuJ mv.e1/en 4 11 24 551 19 211 47 773 4(l 264
Yiflligsur,ia spp. 107 8,553 94 6,148 140 7,497 341 22,198 320 16,746
Woodsia sp. 0 0 2 3 2 2 4 5 3 3
Ya",lla argtnttol. 0 0 1 I 17 3'2 18 33 I I
Other gonostomatld.s 1 1 2 2 1 1 4 4 12 12

Tolal gono'tomallds 108 9,1)79 94 7,005 140 8.081 342 24,255 33G 18,380
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not replicated on ETP II. In these collections
Cyclothol1e laruae occurred in 111 of 127 col­
lections, with an average abundance per col­
lection of 8.7 larvae.

cates that Danaphos is a temperate water spe­
cies, occurring most commonly in collections
obtained from the central water mass of the
North Pacific in hauls which sampled to depths
greater than 140 m.

Danaphos omla/us (Garman)
(1 occurrence, 1 larva)

A single large larva was taken at the northern
end of the Wal)hirll/ton pattern at lat 19°16'N,
long 118°56'W. Information obtained from Cal­
ifornia Current and NORPAC collections indi-

Diplophos taenia (GUnther)
(57 occurrences, 136 larvae)

Larvae of Diplo/ihos taenia afford a striking
example of similarities in distribution, frequency
of occurrences, and relative abundance in the
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two EASTROPAC multivessel cruises, Larvae
were obtained in 57 collections from both ETP
II and equivalent ETP I; on both surveys the
majority of larvae were taken to the north of
lat looN, particularly on the coastward-oriented
portion of the station line terminating off Aca­
pulco, Mexico, and that terminating off Man­
zanillo, Mexico (Figure 5, and Ahlstrom, 1971,
Figure 4), Larvae of this species were taken
in moderate numbers, seldom more than 5 per
haul; the average number per haul on ETP II
was 0,38 larva versus 0.44 larva on equivalent
ETP I,

Gonostoma sp.
(11 occurrences, 22 larvae)

At least two kinds of gonostomatid larvae have
been referred to G01/ostmna. the more common
being larvae of G, elollgatu1rI_ Gunther. The dis­
tribution of GO/lostoma larvae on ETP II is
shown in Figure 6; 8 of 11 occurrences were
in a compact group in the southern, inshore por­
tion of the BTl' pattern (between lat 13° and
15°8, offshore to long 88°W),
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lchthyococcus sp.
(46 occurrences, 76 larvae)

Maurolicus muelleri (Gmelin)
(47 occurrences, 77 3 larvae)

All Ichthyococcus larvae taken on ETP II
were similar in appearance and have been re­
ferred to I. iTregulariB Rechnitzer and Bohlke.
Although widely distributed (Figure 6), all lar­
vae were obtained between lat 12°N and 4oS;
only three collections of Ichthyococcus larvae
were taken in the outer pattern occupied by
Washington.

Larvae of M. muelleri ranked third in abun­
dance among gonostomatid larvae. As on ETP I,
(Ahlstrom, 1971, Figure 4) larvae of this spe­
cies were sampled in a rather narrow equatorial
belt, and none were taken seaward of long
112°W. This again is a striking instance of the
similarity in distribution of larvae on the two
multivessel cruises. Although the incidence of
occurrences of Maurolicus larvae was almost as
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high in ETP I as in ETP II. 43 positive hauls
as compared with 47, the average number of
larvae per positive haul was much higher on
ETP II-16.4 larvae versus 6.1 larvae.

Vinciguerria spp.
(341 occurrences, 22,198 larvae)

As in ETP I. larvae of Vinciguerria spp.
ranked second in overall abundance. exceeded
only by larvae of the myctophid. Diogenichthys
laternatus (Garman). They were obtained
throughout the EASTROPAC pattern, occur­
ring in 96% of the collections (Figure 7). Av­
erage abundance of larvae per haul was about
one-third greater than in ETP I: 62.5 versus
47.2 larvae.

Larvae of two species of Vinciguerria occur
within the ETP II pattern, although most were
those of V. lucetia Garman. As commented
upon for ETP I. larvae of V. nimbaria (Jordan
and Williamson) were taken principally in the
South Pacific central water mass. to the south
of about 1at 50 S. On ETP II this distribution
involves about 20 collections only.

Yarrella argenteola (Garman)
(18 occurrences, 33 larvae)

Larvae of Y. argenteola were taken in a lim­
ited area shoreward or immediately south of the
Galapagos Islands between lat 2°N and 5 0 S
(Figure 6) . No metamorphosing specimens
were observed, although larvae as large as 16 mm
were represented in the collections. As noted
in the introductory section, only one specimen
of Yarrella was obtained on ETP I, in contrast
to the 18 occurrences on ETP II. Adults of this
species were recorded from within the area cov­
ered on ETP II by Morrow (1957b), Grey
(1960), Bussing (1965). and Parin (1971).

7. STERNOPTYCHIDAE
(277 occurrences, 7,385 larvae)

As in ETP I, hatchetfish larvae ranked third
in abundance. Although hatchetfish larvae con-

tributed almost identical percentages of the total
larvae in ETP II as in comparable ETP I (5.99%
versus 5.98 jY.), the average number of larvae
per haul, 20.8 versus 13.9, reflected the greater
relative abundance of larvae on ETP II. As
noted for ETP I, hatchetfish larvae are more
fragile than most kinds, and a portion of the
larvae are too damaged to identify. except to
family. Even so. identification to genus was
made for most ETP II collections, and in these,
larvae of Sternoptyx sp. contributed about 85%
of the total and larvae of Argyropelecus (mostly
A. lychnus Garman), the remainder. Baird
(1971) in his revision of the family Sternop­
tychidae recognized three species of Sternoptyx,
with S. obscura Garman the common species in
the eastern tropical Pacific; however, he includ­
ed one record of S. diaphana Hermann from
within the area surveyed on ETP II.

8. ASTRONESTHIDAE
(42 occurrences. 74 larvae)

Astronesthid larvae were taken in about four
times as many collections as on equivalent ETP I.
Most larvae had an equatorial distribution be­
tween lat 8°N and 5 0 S; only two larvae occurred
elsewhere (Figure 5). Three distinctive kinds
of astronesthid larvae were taken.

9. CHAULIODONTIDAE
(56 occurrences, 207 larvae)

Although larvae of Chauliodus sp. were taken
in a comparable number of hauls on ETP II and
ETP I (56 versus 59 occurrences), more larvae
were obtained on ETP II (207 versus 134 lar­
vae). The majority of Chauliodus larvae on
ETP II were taken in the inner half of the ETP
pattern, below the equator-34 collections con­
taining 165 specimens were obtained from this
quadrant (Figure 8). In other parts of the ETP
pattern somewhat fewer larvae were taken than
on ETP I. As on ETP I, the majority of pos­
itive hauls contained 1 to 3 larvae (41 of 56
hauls); even so, a higher proportion of the
hauls on ETP II contained somewhat larger
numbers of Chauliodus larvae, i.e.• 6 to 26 lar­
vae per haul.
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FIGURE 8.-Distribution of larvae of the stomiatoid genus Chanliodus sp. (open square with dot, 1-10 larvae, closed
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fish, Bothu8 leopardinu8 (open triangle with dot). Small solid circles represent other stations occupied on ETP II.

10. IDIACANTHIDAE
(181 occurrences, 795 larvae)

Larvae of Idiacanthu8 sp. were taken in over
half of the plankton hauls made on ETP II;
there was an increase in frequency of occurrence
of Idiacanthu8 larvae as compared to equivalent
ETP I, but not in actual abundance of larvae.
Larvae of IdiawlIthu8 were most abundant in
the inshore quadrant to the north of the equator
and least abundant in the offshore quadrant
south of the equator (Figure 9). All larger
collections of larvae (11 to 43 larvae per haul)

were taken to the north of the equator, usually
within 600 miles of the coast.

11. OTHER STOMIATOIDEI
(210 occurrences, 1,034 larvae)

Included under other Stomiatoidei in Table 9
are larvae of two stomiatoid families: Stomia­
tidae and Melanostomiatidae. In Appendix
Table 1, the category "other Stomiatoidei" also
includes the family Astronesthidae. In Appen­
dix Table 3, counts are given for three principal
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constituents: Astronesthidae, Batho]!hilus filiter
(Garman), and Stomias sp.

Stomias larvae (43 occurrences, 177 larvae)
were most abundant in the inner pattern, Lar­
vae of three categories of Melanostomiatidae
were identified to the genus or species level. The
most common of these were larvae of Bathoph­
ilus fillIer (Garman) (104 occurrences, 310 lar­
vae). Larvae of Enstomias spp. (10 occurren­
ces, 19 larvae) represented several species,
whereas larvae of Leptostomias sp. (8 occur­
rences, 17 larvae) were those of a single species.

Approximately half of the stomiatoid larvae
(140 occurrences, 511 larvae) were not identi­
fied below the suhordinal level. These ,,'ere
mostly small or damaged specimens; some of
the unidentified stomiatoid larvae Jlossibly are
those of Malacosteidae.

13. EVERMANNELLIDAE
(17 occurrences, 67 larvae)

The majority of evermunnellid larvae were
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taken on the outer line of stations along long
119°W; the remainder were taken in an equa­
torial band between lat 2°5 and 4oN (Figure
10). This distribution is less widespread than
that encountered on ETP I; however, 17 of the
records of occurrence on ETP I were in the
southern portion of the pattern not covered on
ETP II.

14. MYCTOPHIDAE
(352 occurrences, 64,009 larvae)

Larvae of Myctophidae were more abundant

on ETP II than on ETP I; the increase in
abundance of myctophid larvae per haul in ETP
II over ETP I was 1.63 X. Much of the increase
was due to the greater abundance of larvae of
the dominant species, Diogenichthys laternatus
(Garman), although a number of kinds of myc­
tophid larvae were taken in somewhat greater
abundance, and only a few kinds were taken
in lesser numbers per haul (Table 19). To show
changes in relative abundance of myctophid lar­
vae between the two multivessel cruises, I have
arranged the more common kinds in order of
their relative abundance on ETP II as compared
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TABLE 19.-Frequency of occurrence and relative abundance of the kinds of myctophid larvae on EASTROPAC II,
and for equivalent coverage on EASTROPAC I.

Washingloft Undaunttd Rockaway EAS~ROPAC II Equivalent
45.000 series 46,'000 series 47.00::> series total EASfROPAC I

Myctophid genera total
or

species No. No. No. No. No. No. No. No. No, No,positive positive positive positive positive
hauls larvae hauls larvae hauls larvae hauls larvae hauls larvae

.. Binthouma panamltlSl 3 72 2 88 8 971 13 1,131 7 1.027
Binthouma suborbitalt 1 1 1 1 0 0 2 2 7 7
Ctntrobranchus sp. 1 2 0 0 0 0 1 2 0 0

* Ctraloscopt[UJ townundi complex 12 365 0 0 1 24 13 389 37 349

• Diaphus spp. 73 938 53 1,113 51 352 177 2,433 168 1,931
.. Diogntichthys atlantuus 1 1 0 0 3 9 4 10 6 7
* Diogtnichthys lat/rnatus 92 4,661 90 16,440 138 25,865 320 46,966 302 24,315

Diogtnichthys sp. 0 0 0 0 2 4 2 4 0 0
.. Gonichthys ltnuiculus 15 25 27 99 64 169 106 293 88 226
* HygopAum alratum 38 335 10 46 18 140 66 521 85 829
* Hygophum proximum 54 499 15 75 8 50 77 624 55 448
• Lampadtna spp. 7 8 3 6 0 0 10 14 15 27

Lampanyctus spp. 84 1,(11'3 72 1,629 135 2,692 291 5,334 271 5:lUl
* LtpidophantJ pyrsobolus complex 16 53 12 73 8 12 36 138 13 41
* Lohianchia sp. 5 8 2 2 3 5 10 15 10 26
* Lowtina laurat 10 15 10 14 5 8 25 37 31 41
* Myctophum aurolattrnatum 37 85 41 144 70 445 148 674 145 529
* Myctophum asptrum 16 118 10 fI1 0 0 26 180 (1) (1)

• Myctophum nitidulum 25 300 43 274 66 717 134 1,'2191 (1) (1)

* Myctophum otner 11 27 6 13 0 0 17 40 117 l,04i2
* N otolychnus valdiviat 306 147 31 247 33 140 100 534 106 605
* N otoJCoptlus rtspltndtfu 14 28 29 198 35 156 78 382 54 231
* Protomyctophum sp. 5 7 12 22 8 15 25 44 33 74
* Symbolophorus wtrmanni 43 248 38 140 74 4~ 155 8212 131'2 906
• TriphoturuJ spp. 23 40 27 1312 94 652 144 824 III 356

Unidentified myctophid larvae 33 86 33 94 50 217 116 397 115 295
Disir>tegrated myctophid iarvae 79 464 42 Ill) 84 274 205 908 155 876

Total myctophid larvae III 9,546 95 21,082 146 33,381 352 64,009 346 39,249

1 Not -separately tabulated.

to ETP I (comparable coverage, identical num­
ber of samples).

Benthosema panamense (Taning)
(13 occurrences, 1,131 larvae)

G 'f t h'd No. in / No. inenus or spectes 0 myc op 2 ETP II ETP I

Hygophum atratum-reinhardti
Notolynchus valdiviae
Symbolophorus evermanni
Lampanyctus spp.
Benthosema panamense
Ceratoscopelus townsendi-complex
Diaphus spp.
Myctophum aurolaternatum
Gonichthys tenuiculus
Hygophum proximum
Myctophum spp. (other than

M. aurolaternatum)
Notoscopelu,~ resplendens
Diogenichthys laternatus
Triphoturus spp.

0.83
0.88
0.91
1.01
1.10
1.11
1.26
1.27
1.30
1.39

1.45
1.66
1.93
2.31

Although larvae of this species ranked fifth
in abundance among myctophid larvae, they
were collected in a relatively narrow coastal
band, no wider than 200 miles (Figure 11).
A similar pattern of inshore, clumped distribu­
tion was encountered on ETP I (Moser and Ahl­
strom, 1970, Figure 45).

Benthosema suborbitale (Gilbert)
(2 occurrences, 2 larvae)

Only two specimens of the larvae of Bentko­
sema suborbitale were taken on ETP II. Larvae
of this species only recently have been positively
identified. The larval series was initially estab­
lished by Dr. H. G. Moser from Dana material.
Larvae are strikingly similar to Electrona
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larvae, and earlier were confused with larvae of
this g-enus. Most larvae included in Electrona
sp. in the ETP I compilation were those of this
species. The majority of occurrences of the
larvae of this species on ETP I was in the
southern, offshore portion of the ETP pattern,
not covered on ETP II.

Ceratoscopelus townsendi-complcx
(13 occurrences, 389 larvae)

Abbreviated coverage of the southern portion

of the EASTROPAC pattern, with coverag-e lim­
ited to lat 10 oS or !) oS on offshore lines, cut down
markedly on the occurrences of larvae of Gem­
toscopellls, as compared with ETP I: 13 occur­
rences as compared with 110. All occurrences
but one of Gemtoscojielns larvae on ETP II were
obtained in the outel' pattern, occupied by
Washilllltoll: 2 at the two northel'l1most stations
along long 119°W, and 10 in the southern por­
tion of the pattern between lat 6° and 10 0 S along
long 119° and 112°W (Figure 12). Both elus-
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tel'S of larvae occurred in the central water mas­
ses of the North and South Pacific.

Diaphus spp.
(177 occurrences, 2,433 larvae)

Larvae of Diaphus rank third in abundance
among myctophid genera, exceeded only by
Diogenichlhys and Lampanyclus. Although
Diaphus larvae were taken in half the collections

made on ETP II, occurrences and nonoccur­
rences tended to be clustered. Almost two-thirds
of Diaphus larvae were obtained to the north of
lat lOON on the four outer station lines; these
were predominantly larvae of D. pacificus Parr.
The largest area of nonoccurrence was off Peru,
between Jut 50 and lJ)oS; here Diaphlls larvae
were absent from 42 consecutive stations, 47.081
to 47.197. Larvae of the subg-enus DiaphuB,
which are quite distinctive, made up about 10'7;"
of the total.
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Juveniles and adult Diaphus, separated from
micronekton hauls made on ETP I, have been
identified, with the cooperation of Robert Wis­
ner of Scripps Institution of Oceanography: 15
species were represented in the collection made
by Argo, David Starr Jordan, and Alaminos on
ETP 1. D. padficus was, by far, the most
abundant species, occurring in more collections
and in larger numbers than other species of
Diaphus. This species occurs in a broad coastal
belt, 600 to 800 miles wide, from lat 20 0 N to the
vicinity of the equator. Six species were taken
offshore, between lat 5° and 20 0 S, in the South
Pacific central water mass, including D. rolfbo­
lini Wisner, D. brachycephalus Taning, D. fra­
gilis Taning, D. jenseni Taning, D. schmidt
Taning, and D. splendidus (Brauer). Five spe­
cies were taken in an offshore equatorial belt,
between lat lOoN and 5 0 S, including D. garmani
Gilbert, D. malayanus Weber, D. termophilus
Tfming, D. lucidus Goode and Bean, and D. lut­
keni Brauer, the latter showing some admixture
with central water mass species. Species be­
longing to subgenus Diaphus, tentatively iden­
tified by Wisner as D. longleyi Fowler and D.
mollis-nanus complex had quite widespread dis­
tributions.

Now that the species composition of adult
Diaphus has been clarified, life history series can
be determined for the more common kinds.

Diogenichthys laternatus (Garman)
(320 occurrences, 46,966 larvae)

Larvae of D. laternatus were outstandingly
abundant, making up 38.1'/r of the total fish
larvae obtained on ETP II. Almost twice as
many D. laternatus larvae were taken in equiv­
alent coverage of the EASTROPAC region on
ETP II as on ETP I; 46,966 versus 24,315 lar­
vae. The number of collections that contained
D. laternatus larvae, however, was not much
different: 302 of 355 in ETP I as compared with
320 of 355 in ETP II. Almost one collection in
three from ETP II contained over 100 D. tar
ternatus larvae, and 19 collections contained over
500 larvae. Of these larger collections, 13 of 19
were taken between lat 5° and lOoN. As on
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ETP I, larvae of D. laternatus were not taken in
collections made within the central water mass
of the South Pacific (Figure 13).

Diogenichthys at/anticus (Taning)
(4 occurrences, 10 larvae)

Larvae of this species were taken more fre­
quently on ETP I (29 occurrences, 92 larvae);
however, all but six of these occurrences were
in the portion of the ETP I pattern that was not
covered on ETP II. The four records on ETP II
were taken between lat 9° and 15°S, with two
occurrences in the transitional waters of the
Humboldt Current and only one occurrence off­
shore in the central water mass. Larvae of this
species were commonly taken on MARCHILE
VI off Chile (12 occurrences, 100 + larvae).

Gonichthys tenuiculus (Garman)
(106 occurrences, 293 larvae)

Larvae of Gonichthys had rather similar dis­
tributions and frequency of occurrences in the
two multivessel EASTROPAC surveys. The ma­
jority of larvae were obtained in the inner pat­
tern occupied by Rockaway, with highest fre­
quency of occurrences in an equatorial belt
between lat 5°N and 50 S (Figure 12).

Hygophum atratum (Garman)
(66 occurrences, 521 larvae)

The less extensive coverage on ETP II elim­
inated the area in which H. reinhardti (Ltitken)
larvae were taken on ETP I, and only larvae of
H. atratum were observed in ETP II collections.
Larvae of H. atratum were spottily distributed,
occurring mostly in three clusters of stations:
1) between lat 15° and 20 0 N in the Washington
pattern, 2) between lat 10° to 15°S in the Rock­
away pattern, and 3) an equatorial band between
lat 5°N and 50 S along long 119°, 112°, and
105°W.
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Hygophum proximum (Becker)
(77 occurrences, 624 larvae)

The distribution of larvae of H. proximnm
again is illustrated (Figure 8) to show the
marked similarity in distribution to ETP I ( Ahl­
strom, 1971, Figure 10). Larvae of this species
were decidedly more abundant in the offshore
pattern occu pied by WaBhin Ilion (55 occurren­
ces, 499 larvae). As noted earlier, larvae of H.
p/'oxim1l1n were taken in somewhat greater

abundance in ETP II as compared to equivalent
ETP I (1.39 X ) . Fully half of the occurrences
and specimens of H. jJl'oximwn larvae on ETP I
was in the unreplicated portion of ETP I cov­
erage, i.e., on the offshore line of stations along
long 12()oW and in the offshore southern por­
tion of the pattern. There were three occur­
rences of larvae on ETP II in the southern part
of the Rorka/('((y pattern in transitional waters
of the Humboldt CUl'l'ent; larvae were not ob­
tained from this area on ETP 1.
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Lampadena sp.
(10 occurrences, 14 larvae)

Larvae of Lamapadena sp. were taken on the
three offshore lines in two groups--one occur­
ring between lat &0 and 8°N and the other in
the central water mass of the South Pacific be­
tween lat 7° and 10 0 S. A similar distributional
pattern was obtained on ETP I; however, the
more extensive coverage of the South Pacific
central water mass on the earlier survey pro­
vided better distributional information for the
southern component.

LampanyctlJs spp.
(291 occurrences, 5,334 larvae)

Lampanyctus larvae rank second in abundance
and in frequency of occurrence among the myc­
tophid genera represented in the eastern trop­
ical Pacific. Lampanyctus larvae were most
abundant between lat 5°N and 50 S and least
common between lat 10° and 20 0 N. The six col­
lections of LCLmpanyctu8 larvae that contained
over 100 specimens per collection were taken be­
tween the equator and lat 5°N. Three kinds of
Lampanyctus larvae dominated over most of the
EASTROPAC pattern. Although identification
to the species level are tentative as yet, these
three kinds of larvae are almost certainly those
of L. idostigma Parr, L. omostigma Gilbert, and
L. parvicauda (Parr)-three widespread trop­
ical species of Lampanyctus. A quite different
assemblage of Lampanyctu8 larvae was taken in
the moderate number of stations occupied in the
South Pacific central water mass.

Lepidophanes pyrsobolus complex
(36 occurrences, 138 larvae)

An examination of the juvenile and adult spe­
cimens of Lepidophanes collected on ETP I has
shown that two closely related species are pre­
sent--one with a very restricted distribution and
the other with a widespread distribution. Naf­
paktitis and Nafpaktitis (1969) found three
species of Lepidophanes from the Indian Ocean
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with common characteristics attributed to L.
pyrsobolus. These workers considered Alcock's
poorly described L. PYl'sobolus as unidentifiable.
Instead they identified their material with L.
photothorax (Parr). L. longipes (Brauer), and
L. indicus Nafpaktitis and Nafpaktitis. L. pho­
tothorax was taken in four ETP I collections
between lat 15° and 20 0 S in the offshore pattern
occupied by A I'{}o. The specimens from the
eastern Pacific agree closely with the description
and illustration of this species in Nafpaktitis
and Nafpaktitis (1969). These workers gave
7 + 4 as the usual combination of AO photo­
phores on specimens from Indian Ocean ma­
terial. In the EASTROPAC area all specimens
examined had 6 + 4 AO photophores.

The widely distributed species in the EAS­
TROPAC area is either L. longipes (Brauer) or
a species closely related to L. longipes. The
eastern Pacific form has similar luminous patch­
es to those described for L. longipes from the
Indian Ocean except for the luminous tissue on
the head of males and the size of the infracaudal
gland on some larger specimens. Luminous
patches developed on the head were restricted to
a single wide pair of luminous patches. On some
larger specimens the infracaudal gland began
under the last AO photophore and was conspic­
uously larger than those observed by Nafpaktitis
and Nafpaktitis (1969) on Indian Ocean mate­
rial. AO photophores were usually 5 + 4; gill
raker counts were 5 + 1 + 11 to 13.

Two kinds of Lepidophanes have been ob­
served in the EASTROPAC area, although only
one kind was taken commonly. Larvae of the
latter have been assigned to L. longipes (1).

Lobianchia spp'
(10 occurrences, 15 larvae)

Larvae of Lob ianchin , although uncommon in
the eastern tropical Pacific, have a fairly wide­
spread distribution in two separated areas: 1)
in an equatorial belt between lat 3°S and 6°N
(8 occurrences) and 2) in the transitional wa­
ters of the Humboldt Current. In the latter area,
two occurrences were recorded at about lat 12°
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to 13°S along long 88°W, and three additional
records were obtained at MARCHILE VI sta­
tions (not included in above totals). At least
two species, L. gemellari (Cocco) and L. dumer­
iii (Bleeker), and perhaps a third, are involved.

Loweina laurae (Wisner)
(25 occurrences, 37 larvae)

Wisner (1971) has separated the eastern Pa­
cific species of L010eina from L. rara (Liitken).
Although the two species are basically quite sim­
ilar, Wisner points out that L. laurae has a
somewhat longer head, 27.3 to 30.7% of SL
versus about 25.7%, and a somewhat larger eye,
averaging about 8% of SL versus about 6%.
Wisner gave the distribution of L. laurae in the
eastern Pacific as between lat 30 0 N and 30 0 S
and westerly to long 1500 W.

Of the 25 occurrences of larvae of L. laurae
on ETP II, all but one occurred in a broad equa­
torial band between lat 7°N and 60 S (Figure
14). The isolated record was on the southern­
most line of stations oriented normal to the coast
occupied by Rockaway. This distribution is sim­
ilar to that illustrated for ETP I (Moser and
Ahlstrom, 1970, Figure 51). In equivalent cov­
erage on ETP I, 31 stations yielded 41 larvae.
It should be noted that larvae of Loweina from
EASTROPAC appear to be identical with those
identified as L. rara from other oceans; hence
larval evidence does not support the separation
of the eastern Pacific form as a separate spe­
cies.

Myctophum spp.
(217 occurrences, 2,185 larvae)

Larvae of the genus Myctophum ranked
fourth in abundance and third in frequency of
occurrence. Larvae of M. aurolaternatum Gar­
man (148 occurrences, 674 larvae) were taken
more frequently but in lesser amounts than lar­
vae of M. nitidulum-complex (134 occurrences,
1,291 larvae). Larvae of M. aurolaternatum
were taken in all parts of the EASTROPAC pat­
tern, but in largest numbers between the equator

and lat 5°N. Most larvae of M. nitidulum-com­
plex were taken in a broad equatorial band be­
tween lat 8°N and 5 0 S (Figure 11). The dis­
tribution, however, had a southerly extension
to the bottom of the pattern in the area of the
Humboldt Current. Larvae of M. asperum
Richardson (26 occurrences, 180 larvae) were
taken in an offshore equatorial tongue, extending
seaward from long 98°W to its widest extent
(lat 2°S to 7°N) along long 119°W (Figure 3).
The remainder of Myctophum larvae (17 occur­
rences, 40 larvae) belong to two and possibly
three species. One group of these occurred in
the offshore equatorial tongue, along with larvae
of M. a.sperum; the other group occurred be­
tween lat 7° and 10 0 S in the offshore Washington
pattern. The latter group includes larvae of
both M. lychnobium Bolin and M. braehygnathos
(Bleeker) .

Only larvae of M. aUl'Olaternatum were sep­
arately tabulated for equivalent ETP I coverage
(145 occurrences, 529 larvae). Both the dis­
tribution of M. aurolaternatum larvae and their
frequency of occurrence were similar for the two
multivessel surveys, although abundance was
moderately greater on ETP II, 1.9 versus 1.5
larvae per haul. This pattern of greater abun­
dance on ETP II also held for the remainder of
the larvae of Myctophum, 4.3 versus 2.9 larvae
per haul.

Notolychnus valdivtae (Brauer)
(100 occurrences, 534 larvae)

Larvae of the wide-ranging oceanic species
are seldom taken closer to shore than 200 miles.
On ETP II, the majority of records were from
an equatorial tongue that extended between Jat
10 0 S and lOON in the offshore Washington pat­
tern, but shoreward of this (long 105° to 85°W)
the distribution narrowed to between lat 2°S and
8°N, with the majority of occurrences between
lat 2° and 6°N. A second group of larvae were
sampled in the southern portion of the Rockaway
pattern between lat 9° and 15°S. Only two oc­
currences of Notolychnus larvae were noted in
85 stations occupied by all vessels between lat
20° and lOON. Distribution of Notolychnus
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larvae was illustrated for ETP I coverage
(Ahlstrom, 1971, Figure 11). In the portion of
ETP I pattern also covered on ETP II, frequency
of occurrence and distribution of Notolychnus
larvae were quite similar: 1.7 versus 1.5 larvae.

Notoscopelus resplendens (Richardson)
(78 occurrences, 382 larvae)

As on ETP I, most larvae of N. resplendens
were taken in an equatorial belt, between lat 5°N

and 50 S (65 occurrences, 364 larvae). A second
center of occurrence was at the southern portion
of the Rockaway pattern between lat 9° and
15°S. Except that the distribution of the main
group of N otoscopel1ts larvae is more definitely
centered on the equator, the distribution of lar­
vae of Notoscopelus and Notolychnu8 are quite
similar. No larvae of Notoscopelus were taken
north of lat 6°N. Moderately more larvae of
NotosCoIJelus were taken on ETP II, 1.1 versus
0.7 larvae pel' haul.
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Protomyctophum sp.
(25 occurrences, 44 larvae)

For most kinds of myctophids, the distribu­
tional patterns of larvae are so similar in the
two multivessel EASTROPAC survey cruises
that distributional information from ETP II
merely reinforced that obtained on ETP 1. Dis­
tribution of Protomyctophum larvae affords an­
other example of this. All but two of the occur­
rences lie between lat lOON and 5 0 S, the zone
in which all Protomyctophum larvae were ob­
tained on ETP 1. As noted in Ahlstrom (1971),
the larvae were all of a kind, belonging to a per­
haps undescribed species of Protomyctophum,
subgenus Hierops. Wisner (1971) described
two new species of Protomyctophum, subgenus
Hierops from the eastern Pacific: P. chilensis
from off Chile about lat 33°S and P. beckeri from
the vicinity of the Hawaiian Islands. It is not
known as yet whether the form from EASTRO­
PAC is referable to either of these.

Symbolophorus evermanni (Gilbert)
(155 occurrences, 822 larvae)

Larvae of Symbolophorus were absent from
a wide coastal strip off Mexico and a narrower
coastal strip off Peru, but were taken at most
stations in the remainder of the ETP II pattern.
The distribution was rather similar to that il­
lustrated for ETP I (Ahlstrom, 1971, Figure
12); the frequency of occurrence was slightly
lower on equivalent ETP I (37% positive hauls
versus 44 rr ), but the average abundance per
haul was slightly higher (2.6 versus 2.3 larvae).
However, in the ETP I stations without counter­
parts in ETP II, frequency of occurrence was
higher than in the remainder of the ETP I pat­
tern (63rr versus 37rr) and average abundance
per haul was higher (4.5 versus 2.6 larvae).

Triphoturus spp.
(144 occurrences, 824 larvae)

Larvae of Tn:photurus oculeus (Garman)
were taken in most hauls made between lat 5°N

and 15°S off Ecuador and Peru and offshore to
the vicinity of the Galapagos Islands. Larvae
of this species, which appear to be more exclu­
sively restricted to the transition waters of the
Humboldt Current than are those of other myc­
tophids sampled in the EASTROPAC pattern,
also may exhibit the most marked seasonal
change in relative abundance. Other Tripho­
turus larvae, sampled mostly offshore, were tak­
en in slightly lesser abundance than on ETP 1.

16. PARALEPIDIDAE
(247 occurrences, 2,535 larvae)

Larvae of Paralepididae ranked sixth in
abundance and contributed over 2rr of the total.
Larvae were taken throughout the ETP II pat­
tern, but most commonly in an equatorial band
between lat 5°N and 50 S; all collections of lar­
vae exceeding 25 larvae per haul were obtained
from this band. Fewest larvae were taken in
the southern portion of the inner pattern, below
about lat 7 0 S. Because of limited coverage of
the South Pacific central water mass on ETP II,
no material was obtained of Sudix atrox Rofen
(see Ahlstrom, 1971, Figure 7 for distribution
of larvae of this species on ETP I). A detailed
study of the species composition of the paralep­
idid material from EASTROPAC surveys has
not been made.

17. SCOPELARCHIDAE
(134 occurrences, 298 larvae)

Larvae of Scopelarchidae were taken through­
out the area surveyed on ETP II. As noted for
ETP I (Ahlstrom, 1971, p. 32-33), larvae of five
or six kinds of scopelarchids were obtained.
usually in small numbers per haul. On ETP II,
only 6 of 133 positive hauls contained over 5
larvae (6 to 12 larvae), and over 80% of the
hauls contained 1 to 3 larvae per haul.

18. SCOPELOSAURIDAE
(40 occurrences, 390 larvae)

Larvae of Scopelosauridae were taken in more
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hauls and in much larger numbers than on equiv­
alent ETP I (6 occurrences, 13 larvae). As
shown in Figure 10, most occurrences were in
an equatorial band between lat 5°N and 50 S and
offshore to long 105°W; the five hauls containing
25 or more larvae were obtained within 2° of
the equator. Only one kind of Scopelosaurus
larva was obtained on ETP II. Larvae of Sco­
pelosaurus superficially resemble paralepidid
larvae-both have elongate larvae with a short
gut that increases in relative length in older lar­
vae. However, Scopelosaurus larvae differ in
several significant ways from paralepidid larvae.
Scopelosaurus larvae never develop patches of
pigment above the intestinal tract, whereas these
patches are a striking feature of paralepidid lar­
vae; the eyes of Scopelosaurus larvae are nar­
rowed, whereas they are round in most paral­
epidid larvae; also the intestinal tract does not
increase in relative length nearly as much in old­
er stage Scopelosaurus larvae as in paralepidid
larvae.

19. SYNODONTIDAE
(14 occurrences, 60 larvae)

Larvae of Synodus spp. occurred in a coastal
band along the extent of the ETP II pattern
(Figure 5). Six species of Synodus are known
to occur in the eastern Pacific. Several kinds
of Synodus larvae were taken in the EASTRO­
PAC collections, mostly small specimens. Until
more older-stage larvae are obtained, it will not
be possible to work out life history series.

21. ANGUILLIFORMES (EEL LEPTOCEPHALI)
(81 occurrences, 15 1 larvae)

Eel leptocephali, although conspicuous mem­
bers of the larval fish fauna, are not common
in the EASTROPAC pattern: they contributed
only 0.12% of the total ETP II larvae. Lepto­
cephali of seven families of true eels of the order
Anguilliformes, suborder Anguilloidei, were
identified from the micronekton net collections
of ETP II. The micronekton net collections from
ETP I contributed three times as many lepto-
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cephali as the regular net hauls; a total of 10
families was represented in the combined ETP I
collections, including the 7 discussed below and
in addition Derichthyidae, Muraenesocidae, and
Nettastomidae. The record of occurrence and
counts by family of eel leptocephali on all pos­
itive stations is contained in Appendix Table 5,
and summarized in Table 20. The distributions
of larvae of the seven families taken in ETP II
collections are shown in Figures 14 and 15.

Congridae
(28 occurrences, 42 larvae)

This family ranked first in frequency of oc­
currence among eel leptocephali and second in
relative abundance. Most congrid larvae were
identifiable to genus. The breakdown was as
follows: Ariosoma sp. (5 occurrences, 8 larvae) ,
Bathyconger sp. (3 occurrences, 4 larvae),
Gnathopis sp. (1 occurrence, 1 larva), Hilde­
brandia (10 occurrences, 18 larvae) ,Paraconger
(4 occurrences, 5 larvae), and genus uncertain
(6 occurrences, 6 larvae). All but two occur­
rences were from north of the equator, and most
specimens were taken in a broad coastal band.
However, offshore oceanic occurrences of cong­
rid leptocephali were more frequent on ETP I
than on ETP II.

Moringuidae
(3 occurrences, 3 larvae)

One occurrence of leptocephali of the morin­
guid genus Neoconger was off Manzanillo, Mex­
ico, the other two near Panama Bay.

Muraenidae
(5 occurrences, 6 larvae)

Although adults of Muraenidae are known to
have a wide distribution in the eastern Pacific,
the few leptocephali taken on ETP II were con­
fined to a narrow tongue extending offshore be­
tween Jat 7° and lOON in the northeast quad­
rant.
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TABLE 20.-Familial composition of eel leptocephali taken on the second multivessel
EASTROPAC survey, summarized by vessel pattern.

If'QJhingtoll llndaunltd Rockaway Toto I
45.000 series 46.000 series 47.000 series EASTROPAC II

No. No. No. No. No. No. No. No.Family positive larvae positive larvae positive larvae positive larvaehaul. hauls haul. hauls

Congridae 3 6 9 11 16 25 28 42
Moringuidoe 1 1 0 0 2 2 3 3
Muraenidae 0 0 3 3 2 3 5 6
Nemichthyidoe 4 5 9 9 6 7 19 21
Ophichthldae 2 8 7 12 17 29 26 49
Serrivomeridae 6 8 0 0 0 0 6 8
Xenocangridae 0 0 2 2 2 2 4 4
Forni Iy unknown 4 5 4 5 5 8 13 18

Total 16 33 30 42 35 76 81 151
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Nemichthyidae
(19 occurrences, 21 larvae)

Although eels of this family are widely distrib­
uted in offshore oceanic waters, most occurren­
ces of leptocephali (14 of 19) were in the north­
east quadrant, between lat 0° and lOoN.

Ophichthidae
(26 occurrences, 49 larvae)

Ophichthid leptocephali were taken in a
broad coastal band between Manzanillo, Mexico,
and Central Peru (Jat 10 0 S). They ranked first
in relative abundance among eel leptocephali and
second in frequency of occurrence.

Serrivomeridae
(6 occurrences, 8 larvae)

Most occurrences of serrivomerid leptocephali
(5 of 6) were on the outer line of the ETP II
pattern, along long 119°W, and the remaining
occurrence was along long 112°W. In contrast
to nemichthyid leptocephali which may grow to
300 or 400 mm long, leptocephali of Serrivomer­
idae rarely exceed about 60 mm.

Xenocongridae
(4 occurrences, 4 larvae)

The few occurrences of leptocephali of Chlop­
sis, the sole representative of this family, were
within 4° of the equator.

22. MELAMPHAIDAE
(284 occurrences, 1,365 larvae)

Larvae of Melamphaidae ranked fourth in
frequency of occurrence, eighth in relative
abundance. Larvae were distributed through­
out the ETP II pattern (Figure 16) and oc­
curred in 80'/r of the collections. Most collec­
tions contained only moderate numbers of lar­
vae-the average number of larvae per positive

1196

fiSHER Y BULLETIN: VOL. 70, NO. 4

haul was only 4 to 8. The majority of hauls
containing larger numbers of larvae (11 or more
per haul) were taken within 5° of the equator
(Figure 16). Melamphaid larvae were repre­
sented by foul' genera: Melamphaes, Scopelog­
adus, ScopelolJeryx, and Poromitra.

23. TRACHICHTHYIDAE
(11 occurrences, 70 larvae)

The big-headed larvae of a representative of
this family were taken at 11 stations on the two
inner lines of the Rockaway pattern, between
about lat 2° to 8 0 S (Appendix Table 3). They
appear to be larvae of Trachichthys mento Gar­
man, initially described from the Gulf of Pan­
ama. Bussing (1965) supplemented Garman's
description, utilizing 53 specimens (55 to 104
mm) collected at Eltanin Station 34 at lat 07°45'
to 07°48'S, long 81°23'W. Parin (1971) also
obtained material of this species in the eastern
tropical Pacific from off South America.

25. BREGMACEROTIDAE
(160 occurrences, 3,062 larvae)

Larvae of Bregmacerotidae ranked fifth in
abundance and contributed 2.5'/r of fish larvae
on ETP II. The majority of larvae was taken
to the north of the equator, with three inshore
collections contributing over 70'/r of the total.
These collections of 927,753, and 511 larvae were
exclusively Bregmaceros bathymaster Jordan.
Larvae of this species were distributed in a broad
coastal band in the northern half of the EAS­
TROPAC pattern. As noted in the ETP I re­
port, larvae of five species of Bregmaceros are
distributed in the eastern tropical Pacific.

27. SCOMBERESOCIDAE
(27 occurrences, 153 specimens)

Two species of Scomberescocidae were taken
on ETP II-Scomberesox saurus L. (18 occur­
rences, 52 specimens) and Cololabis adocetus
Bohlke (9 occurrences, 101 specimens). The
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word "specimen" is used intentionally because
some juveniles as well as larvae are included in
the above counts. A number of the specimens
were x-rayed in order to obtain vertebral counts
to verify identification. All occurrences of the
small tropical saury, Cololabis adocetus. were
along long 95°W at nine contig-uous stations
(Figure 14); surface temperatures ranged be­
tween 19.5° and 21.5°C at these stations. Scom­
beresox larvae occurred in a broad coastal belt.
shoreward of C. adocetus, extending from near
the equator to the southernmost line occupied on
ETP II (Fig-ure 14); surface temperatures

ranged between 15.8° and 19.5°C at these sta­
tions. Actually Scombel'esox eggs and larvae
were commonly taken in the pattern occupied
by Yelcho off Chile as part of ETP II-MAR­
CHILE VI. Collections obtained from surface
tows as well as from oblique net hauls were
available from MARCHILE VI. Five short lines
of stations normal to the trend of the Chilean
coastline were occupied on MARCHILE VI, be­
tween lat 18°30' and 33°8. Scomberesox eggs
and larvae were sampled best in surface hauls.
Scombel'esox eggs were taken in 17 of 20 surface
hauls and Scombel'esox larvae in 10 surface

1197



FISHERY BCLLETIN: VOL. 70, NO. 4

TABLE 21.-Measurements of eggs of Scombere.~ox saurus collected on EASTROPAC II,
including collections made off Chile by Yelcho (MARCHILE VI).

Type Locality of collection
Collection of

houl Lot 5 Long W

MAR. 5.4 Surface 33°05.3' 73 °20.5'
MAR. 4.4 Oblique 28°30.6' 72°43.2'
ETP 47.177 Oblique 06°35.0' 85°08.5'
MAR. 4.1 Surface 28°30.2' 71 °40.1'
MAR. 3.2 Surface 23°42.5' 7 J°35.0'
ETP 47.145 Oblique 14° 17.8' 83 °03.7'
MAR. 1.8 Surface 18°27.6' 73°06.1'
ETP47.134 Oblique 12°56.5' 79°27.8'
ETP 47.103 Oblique 10°09.0' 82°08.5'
ETP 47.107 Oblique 09°50.0' 80°53.0'
MAR. 2.1 Surface 20°09.0' 70°31.8'
MAR. 1.4 Surface 18°32.0' 71°42.0'
MAR. 2.4 Surface 20° J0.8' 71°33.2'

hauls on MARCHILE VI. Hence young of
Scomberesox have a north-south extent off
South America of at least 1,860 miles.

Scomberesox eggs are approximately round
and occur singly-lacking the attachment fila­
ments characteristic of most eggs of fishes in the
suborder Exocoetoidei (see in this regard Orton,
1964). The egg shell, however, is ornamented
with minute closely spaced swellings. Eggs from
13 collections were measured (eggs measured in
widest dimensions as they were not truly spheri­
cal); the data are summarized in Table 21.
The range in egg size was from 2.15 to 2.67 mm;
the range in egg diameter means for the 13 col­
lections was from 2.32 to 2.52 mm. Eggs in the
majority of collections (9 of 13) were quite sim­
ilar in average diameters, ranging between 2.32
and 2.36 mm. Three of the four collections of
eggs with larger average diameters were taken
on the southernmost two lines of the Yelcho pat­
tern. However, the collection of eggs made
nearest to the equator (Jat 6°35') also was in
this group of largt!r eggs.

30. APOGONIDAE
(66 occurrences, 283 larvae)

This family contains both oceanic and coastal
species. Larvae of coastal apogonids were taken
in four hauls off Central America and northern
South America. The remainder of the larvae
(62 occurrences, 278 larvae) were those of
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Number Range in Average Surface
eggs egg diameter diameter water

measured (mm) (mm) temperature
(oC)

25 2.41-2.67 2.52 12.50
23 2.39-2.65 2.52 12.09
31 2.31-2.60 2.44 18.14
3D 2.26-2.62 2.43 11.93
25 2.24-2.45 2.36 14.39
14 2.26-2.43 2.35 18.28
25 2.24-2.51 2.34 15.81 (10 m)
16 2.21-2.48 2.34 16.62
25 226-2.45 2.34 18.32
16 2.26-2.46 2.34 17.74
25 2.15-2.45 2.33 15.77 (10 m)
25 2.17-2.45 2.32 15.92 (10 m)

25 2.19-2.45 2_32 15.74 (10 m)

Ho1t'ella pammelas (Heller and Snodgrass).
Larvae of this species were most common to
the north of the equator in a broad band ex­
tending offshore between 00 and lat 9°N. Only
three occurrences were found to the north of
this band and 11 to the south. This species was
not limited in its distribution to particular water
masses.

34. CARANGIDAE
(36 occurrences, 224 larvae)

Larvae of the pilotfish, Naucrates ductol' (L.),
with 18 occurrences, 27 larvae (Figure 17), was
the most widely distributed carangid on ETP II.
Over half of the carangid larvae were obtained
at two coastal stations-45 larvae at 46.135 and
69 larvae at 47.527. As on ETP I, a number of
kinds of carangid larvae were taken, including
Chloroscombrus orq1leta Jordan and Gilbert,
Selene bl'evoorti (Gill), and Cal'anx spp.

37. CORYPHAENIDAE
(109 occurrences, 185 larvae)

Larvae of the dolphin, COl'yphaena spp., were
taken almost exclusively to the north of the
equator (105 occurrences, 180 larvae) on ETP
II; three of the four occurrences to the south
of the equator were at stations immediately ad­
jacent to the equator. COl'yphaena larvae were
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taken throughout the coverage on ETP I but at
a lesser proportion of the stations; in equivalent
coverage, 97 larvae were taken in 67 collections
on ETP 1. Dolphin larvae provide one of the
more striking examples of a marked difference
in the distributional pattern of larvae as be­
tween ETP I and ETP II.

Eggs and newly hatched larvae have been de­
scribed for Coryphaena hip]Jurus L. by Mito
(1960). The eggs are 1.2 to 1.6 mm, with a
single oil globule 0.3 to 0.4 mm, The larvae are
heavily pigmented, even at hatching. We have
not found distinguishing characters to separate

the larvae of C. hippurus from those of C. equi­
selis, hence have labelled our material as Cory­
7Jhaena spp. After the vertebral column is devel­
oped, definitive identification can be made: C.
hi])1JUl'us has 31 vertebrae, C. equiselis has 33
(Collette, Gibbs, and Clipper, 1969). Parin
(1968) reports that C. hippurus reproduces only
in the littoral zone and that C. equiselis is the
offshore spawner. If this pattern of spawning
holds for the eastern Pacific. then the majority
of larvae taken on EASTROPAC cruises were
those of C. equiselis. As noted for this family
in the first EASTROPAC paper (ETP I, 38) the
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majority of the specimens obtained were early
stage larvae, hence spawned in the area of col­
lection.

38. GEMPYLIDAE
(112 occurrences, 370 larvae)

Two kinds of gempylid larvae were widely dis­
tributed in the EASTROPAC area on ETP II:
larvae of Gempylus serpens Cuvier and Valen­
ciennes (71 occurrences, 152 larvae) and Nea­
lotus tn:pes Johnson (66 occurrences, 218 lar­
vae) .

Larvae of both species had a higher frequency
of occurrence and greater abundance on ETP II.
Distribution within the EASTROPAC area also
was different in the two multivessel surveys.
The more widespread distributional pattern for
Gempylus serpens was observed from the wider­
ranging ETP I survey. Over a third of the oc­
currences of Gempylus larvae were in the por­
tion of the ETP I pattern not replicated on ETP
II (Ahlstrom, 1971, Figure 13). Larvae were
taken throughout the ETP I pattern with as
many records from south of the equator as to
the north. In contrast, only three collections
were made to the south of the equator on ETP II
(Figure 4), but many more collections of Gem­
pylus larvae were obtained to the north of the
equator, particularly in the inner pattern occu­
pied by Rockaway.

Changes in distribution of larvae of N ealotus
tripes in the two surveys were not as m~r~ed

as for G. serpens. On both surveys the maJonty
of the occurrences of N ealotus larvae were in
the inner half of the ETP pattern; heaviest
concentration of larvae on ETP II was in an
equatorial band between circa lat 5°N and 3°S.
Fewer N ealotus larvae were taken in the inner
pattern off Peru, between circa lat 3° and 15°S,
as compared with ETP I (ETP I, Figure 7).

39. GOBIIDAE
(53 occurrences, 384 larvae)

Larvae of several families of shore or bottom
fishes have a much more widespread oceanic dis­
tribution than would be anticipated from the
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distribution of adults. In the EASTROPAC
area this applies particularly to larvae of Go­
biidae, Scorpaenidae, Labridae, Bothidae, and
Cynoglossidae. Based on pigmentation and
meristics a minimum of eight kinds of goby
larvae were taken.

42. NOMEIDAE
(229 occurrences, 1,460 larvae)

And other Stromateiodei (14 occurrences,
16 larvae)

Four families of stromateoid, fishes were
taken on EASTROPAC cruises: Amarsipidae,
Nomeidae, Stromateidae, and Tetragonuridae.
Three of these families contain oceanic species
that are widely distributed in offshore waters;
only fishes of the family Stromateidae are con­
fined to coastal waters. Important papers deal­
ing with stromateoid fishes include Grey (1955),
Haedrich (1967, 1969), Haedrich and Horn
(1969)," and Horn (1970).

In the EASTROPAC area, only the nomeids
were common, occurring in about two-thirds of
the collections made on ETP II. Larvae were
obtained of two genera, Cubiceps and Psenes;
larvae of the former were the more abundant,
larvae of the latter were more diversified as to
species represented.

Larvae of a species in the family Stromateidae,
Peprilus medius (Peters), were taken at a single
station on ETP II, 46.135 (2 larvae), but a
larger collection was obtained at Oceanographer
Station OP 168 (16 larvae).

Larvae of Tetragonuridae (11 occurrences,
12 larvae) occurred in an equatorial band be­
tween lat 2°N and 7 0 S, seaward of the Galapagos
Islands (Figure 17). As noted in the first EAS­
TROPAC report, larvae of two species were
taken: T. cuvieri Risso and T. atlanticus
Lowe.

Two specimens of Amarsipus carlsbergi, de­
scribed by Haedrich (1969) as a monotypic rep­
resentative of a new family Amarsipidae, were

• Haedrich, R. L., and M. H. Horn. 1969. A key to
the stromateoid fishes. Woods Hole Oceanogr. Inst. Ref.
#69-70, 46 p. (Unpublished manuscr.)
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obtained on ETP II, and five specimens previ­
ously had been taken on ETP I. These had been
identified as Centl'olophus-like with the notation
that they probably represented an undescribed
form. Identification of the material as Amarsi­
pus carlsbel'gi was made by Dr. Michael H. Horn.
Since little is known about this species in the
eastern Pacific, I am listing all catch locali­
ties.

ETP II = Station 45.346 at lat 14°38.2'N,
long 109°37.1'W, Sept. 8, 1967, 1 specimen,
26.2 mm; Station 47.272 at lat 11°20.8'N, long
88°00.5'W, Aug. 31, 1967, 1 specimen, 15.0 mm.

ETP I = Station 11.066 at lat 06°49.8'N,long
118°55.5'W, Feb. 3, 1967, 1 specimen, 10.3 mm;
Station 11.114 at lat 02°37.8'S, long 119°02.3'W,
Feb. 7, 1967, 1 specimen, 30.0 mm; Station 11.306
at lat 12°03.5'N, long 126°00'W, Feb. 27, 1967,
1 specimen, 16.0 mm; Station 12.059 at lat
09°31.5'N, long 105°02.0'W, Feb. 22,1967,1 spe­
cimen, 7.2 mm; Station 12.246 at lat 06°12.0'N,
long 112°00.5'W, Mar. 16, 1967, 1 specimen,
7.3 mm.

43. OPHIDIIDAE
(38 occurrences, 81 larvae)

A number of kinds of larvae of this complex
family were taken on ETP II, mostly in a coastal
band between Acapulco, Mexico, and central
Peru, but six occurrences were in a loose cluster
about the Galapagos Islands. Only one kind has
been identified to genus as yet; this is a form
with conspicuously large pectorals (11 occur­
rences, 15 larvae) whose larvae were clustered
in the Gulf of Panama or immediately seaward.
Dr. Daniel Cohen of the National Marine Fish­
eries Service has identified larger specimens
(small juveniles) as Brotula sp. A character­
istic of this genus observed on several specimens
was the presence of two ural centra in the
"urostyle." Garman (1899) described 22 spe­
cies of ophidiid-brotulids from the eastern trop­
ical Pacific, few of which have been retaken sub­
sequently. However, the variety of kinds of
ophirliirl larvae in our material attests to a
speciose fauna.

47. SCOMBRIDAE
(55 occurrences, 248 larvae)

Scombrid larvae were markedly less abundant
in ETP II as compared with similar coverage on
ETP I (163 occurrences, 1,840 larvae).

The majority of scombrid larvae from ETP II
were those of Auxis sp. (34 occurrences, 151
larvae) or were too small to identify with cer­
tain ty (30 occurrences, 84 larvae). The remain­
ing scombrid larvae included the wahoo, Acan­
thocybium solanderi (Cuvier) (2 occurrences,
3 larvae) from Stations 45.065 and 46.004; the
mackerel, Scombel' japonicus Hottuyn, (2 oc­
currences, 4 larvae) from near the Galapagos
Islands; bigeye tuna, Thunnus obesus Lowe, (1
occurrence, 1 larva); skipjack, Katsuwonus pe­
lamis (Linnaeus), (2 occurrences, 2 larvae);
yellowfin tuna, Thunnus albacares (Bonnater­
re), (2 occurrences, 2 larvae). Scombrid larvae
were given to W. Klawe of the Inter-American
Tropical Tuna Commission for identification.

52. TRICHIURIDAE
(49 occurrences, 186 larvae)

In the ETP I contribution, I pointed out the
similarity in appearance of larvae of Diplospinus
multistriatus Maul and those of Gempylus ser­
pens, and the problems this raised about the
distribution of genera between Gempylidae and
Trichiuridae and perhaps about the need for two
families. Treating larvae of the two families
separately in this paper was done only for con­
venience. The problems raised in the first ETP
contribution still need to be solved.

Three kinds of trichiurid larvae were obtained
on ETP II: larvae of D. multistriatus Maul,
Trichiurus le/dums (L.), and Lepidopus sp.

The distribution of larvae of D. multistriatus
(25 occurrences, 69 larvae) was strikingly sim­
ilar on the two multivessel cruises (Figure 4
and Ahlstrom. 1971, Figure 14). On ETP II, all
but two occurrences were in a compact group
at the southern inner half of the ETP pattern
between circa lat 8° and 15°S and offshore to
long 95°W. Most ETP I collections of larvae
of this species were obtained from this same
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general area. The remaining two occurrences on
ETP II were obtained at the northern, outer end
of the pattern, again similar to the distribution
of Diplospinus larvae on ETP 1. On ETP II,
there were no occurrences of Diplospinus larvae
between these two widely separated groups; on
ETP I two specimens were taken at intermediate
localities. Larvae of this species have been ob­
tained in a number of collections made in the
North Pacific central water mass, with best dis­
tributional information from the NORPAC Ex­
pedition of August 1955. It is not taken in Cal­
ifornia Current waters, hence the distribution
in the Humboldt Current waters off Peru does
not have a mirror-image replication in the Cal­
ifornia Current, as has been found for a number
of species.

Larvae of Trichiurus leptllrus (20 occurren­
ces, 106 larvae) were taken in a coastal band on
ETP II (Figure 17). Eggs of this species are
readily identified and occurred in many of the
hauls containing Trichillrlls larvae and in some
additional hauls. Interestingly enough, larvae
of this species were not obtained in ETP I col­
lections, hence this is another exception to the
general pattern of year-long reproduction by
tropical pelagic fishes. Unlike larvae of Gempy­
lus or Nealotu,<;, which were widely distributed
in the EASTROPAC area, larvae of this species
appear to have a restricted, coastal distribution.

FISHERY BULLETIN: VOL. 70, NO.4

Larvae of Lepidopus sp. (3 occurrences, 9
larvae) were taken in contiguous stations at
about lat 5 0 S off Peru (Figure 17). Larvae of
Lepidopus were taken in more hauls on ETP I
(7 occurrences, 25 larvae, Ahlstrom, 1971, Fig­
ure 14), all located between the equator and lat
5°N and offshore to long 92°W.

This change in area of spawning of Lepidopus
from north of the equator on ETP I to the south
of the equator on ETP II may not be significant,
because of the paucity of positive hauls. If real,
one can only surmise as to whether the two pop­
ulations were discrete, with separate spawning
seasons on the two sides of the equator.

53. BOTHIDAE
(70 occurrences, 690 larvae)

Bothid larvae occurred in more hauls than
on ETP I (70 versus 56 occurrences) and in
larger numbers (690 versus 199 larvae). The
species composition, however, was similar
(Table 22). A short section will be devoted to
each of the forms listed in this table.

Bo/hus leopardinus (Gunther)
(27 occurrences, 97 larvae)

Only larvae of B. leopal'dinus have been ob-

TARLE 22.-Frequency of occurrence and relative abundance of larvae of flatfishes,
Pleuronectiformes, on the second multivessel EASTROPAC survey, summarized by
vessel pattern.

lVaJhinl:ton Undallntt'd Rockaway Total
45.000 series 46.0:>0 series 47.0::>0 series EASTROPAC II

No No. No No. No No. No No.Flatfish larvae positive positive positive positive
hauls larvae hauls larvae hauls larvae hauls larvae

BOTHIDAE
Botlau! /!opardinul 2 2 15 45 10 50 27 97
Citharich t hys-EtropUl 1 1 5 35 11 34 17 70
Cye/oputta ..p. 0 0 4 26 9 12 13 38
Engyoph''Yl 0 0 0 0 3 3 3 3

lancti~laurtntii

Monolult sp. 0 ° 0 ° 1 1 1 1
Sya(iu m avaIl 6 15 17 201 32 264 55 480
Other Bothidae 1 1 0 0 0 0 1 1

Total 8athidae 7 19 28 307 35 364 70 690

CYNOmOSSIDAE
Symphurul spp. 16 109 38 248 56 362

Total
Pleuronectiformes 7 24 30 416 46 612 83 1,052
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tained in EASTROPAC collections. Although
B. mancus (Broussonet) has been recorded from
Clarion Island, off the west coast of Mexico
(Norman, 1934), larvae of this species have
not been obtained. Larval material of B. man­
cus has been examined from the vicinity of the
Hawaiian Islands, and it differs from B. leopar­
dinus in developing pigment on late stage larvae.

Larvae of B. leopardinus were distributed in
a broad coastal band between Manzanillo, Mex­
ico, and lat 4ON (Figure 8). This distribution
is more restricted than that found on ETP I
(Ahlstrom, 1971, Fig. 10). On ETP I, there
were nine occurrences between lat 5°N and 6 0 S,
as compared with a single occurrence on ETP II.

Citharichthys-Etropus
(17 occurrences, 70 larvae)

Although labeled Citharichthys-Etropus as for
ETP I, the larvae taken on ETP II probably rep­
resent two species of Citharichthys, one with
three elongated dorsal rays, the other with two
elongated rays. Larvae of the latter were taken
below the equator, either off Ecuador or near the
Galapagos Islands (9 occurrences, 48 larvae).
The form with three elongated dorsal rays was
distributed in a coastal band between Manzanil­
10, Mexico, and Ecuador (8 occurrences, 22 lar­
vae).

eyclopsetta sp.
(13 occurrences, 38 larvae)

Larvae of Cyclopsetta sp. occurred in a broad
coastal band between Jat 15°N and circa Jat 50 S.
The larvae have been identified tentatively as C.
querneL (Jordan and Bollman). A development­
al series was recently described by Gutherz
(1970) for an Atlantic species of this genus, C.
fimbriata (Goode and Bean). The Pacific and
Atlantic species are similar in having opercular
spination, a pair of sphenotic spines on the head,
and nine or so elongated dorsal rays. They dif­
fer in several interesting respects. C. fimbriata
transforms at a much smaller size, 14.0 mm,
whereas the Pacific species can attain a length

of at least 32 mm before transformation. The
opercular spination is more strikingly developed
on the Pacific form, and the pelvic fins become
markedly more elongate, extending almost to the
base of the caudal fin, whereas the fins attain
only about 40/t of this length proportionately
in C. fimbriata.

Engyrophrys sancti-/aurentii (Jordan and Bollman)
(3 occurrences, 3 larvae)

Only three larvae of this species were obtained
on ETP II, two from the vicinity of the Gulf
of Panama and one from near Puntarenas, Costa
Rica.

Mono/ene sp.
(1 occurrence, 1 larva)

A 16-mm specimen was obtained at Station
47.520. Larvae of Monolenc develop a single,
prominent elongated dorsal ray (2nd fin ray)­
this ray was 6 mm long. Its meristics-D.82,
A.G3, Vert. 39-would fit Monolene asaedai
Clark (Perkins, 1963) and possibly M. dubiosa
Garman. The other two eastern Pacific species,
M. maculipinna Garman and M. danae Bruun,
have higher fin ray counts. Morrow (1957b)
reported taking a 65-mm larva of M. maculipinna
off Peru in a pelagic trawl fishing to 152-fm
depth over rather deep water (1,300 fm). Mor­
row's specimen had the following meristics:
D.98, A.79, Vert. 43. Monolene danae Bruun
(1937) was described from a juvenile taken in
a pelagic trawl off Panama by the Dana in 1922.

Syaclum ovate (Gunther)
(55 occurrences, 480 larvae)

Although larvae of S. ovale were the most
common bothid flatfish collected on both ETP I
and ETP II, it was decidedly more abundant
in ETP II as compared with ETP I (24 occur­
rences, 84 larvae). Larvae of Syacium occurred
in a broad coastal band between Manzanillo,
Mexico, and Ecuador (Figure 3); only three
collections were obtained to the south of the
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TABLE 23.-Familial composition of Lophiiform larvae taken on the second multivessel
EASTROPAC survey, summarized by vessel pattern.

WaJhington
45.000 series

Undaunt~d

46.000 series
Rockaway

47.000 series
Total

EASTROPAC II

No. No. No. No. No. No. No. No.Family positive larvae positive larvae positive larvae positive larvaehoul. hauls hauls hauls

Caulophrynjdae 0 0 2 2 0 0 2 2
Centrophrynidae 1 1 0 0 0 0 1 1
Cerotiidae 0 0 2 3 3 5 5 8
Gigantactinidae 8 9 5 5 5 13 18 27
Himantolophidae 4 5 1 I 3 3 8 9
Linophrynidae 2 2 0 0 19 32 21 34
Melanocetidoe 3 3 13 18 17 23 33 44
Oneirodidae 11 11 13 18 23 53 47 82
Unidentified ceratiods 9 11 7 7 10 16 26 34
Antennariidae 0 0 1 1 0 0 1 1
Lophiidae 0 0 1 1 0 0 1 1

Total lophiiform 25 42 33 56 56 145 114 243

equator. Most larvae of Syacium were under
5 mm in standard length, and few were as large
as 9 mm. At the latter size, the adult comple­
ment of fin rays were present in all fins except
the pectoral, and the vertebral column was com­
pletely ossified. The vertebral count in speci­
mens examined was 10 + 25.

54. CYNOGLOSSIDAE
(56 occurrences, 362 larvae)

Larvae of Symphurus spp. were taken in a
broad coastal band between Manzanillo, Mexico,
and northern Peru. Symphurus larvae were
taken in slightly less hauls than on ETP I (56
versus 63 occurrences), but in slightly larger
numbers (362 versus 304 larvae). Two kinds
of SymphuTUs larvae were widely distributed,
and three or four additional kinds occurred spar­
ingly. Of the two common forms, one developed
two elongated dorsal rays and the other six elon­
gated dorsal rays.

56. LOPHIIFORMES
(114 occurrences, 243 larvae)

Lophiiform larvae were accumulated during
the identification and enumeration of ETP II
larvae, and then studied as a unit. Ten families
were represented (Table 23). All but two of the
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specimens belonged to the subfamily Ceratioidei,
a group of fishes whose ontogeny and taxonomy
were dealt with in the impressive contribution
of Bertelsen (1951). Ceratioid fishes have the
most striking sexual dimorphism found in fishes.
The males are parasitic in some ceratioids, free­
living in others, but always quite small. Bertel­
sen showed that sex can be determined in the
late larval stage; a papilliform illicium develops
on the head of the female, but not on the male.
A major achievement of Bertelsen was defining
the distinguishing characteristics of larvae of all
10 ceratioid families. His work makes it pos­
sible to identify larger ceratioid larvae to the
family level with assurance; however, small cer­
atioid larvae are much more difficult to identify
because they have few distinguishing characters.
Although Bertelsen worked out life history se­
ries to the generic or species level within all cer­
atioid families, ontogeny of the less common gen­
era and species still remains unknown.

The ceratioids are a particularly difficult
group in which to work out new developmental
series. These cannot be based on larvae alone
but must include transforming and adolescent
specimens, preferably of both sexes, as well as
adults. The EASTROPAC material, almost ex­
clusively larvae, is inadequate for this purpose.
Distributions of larvae are shown for five cer­
atioid families (Figure 18), as noted in the dis­
cussion of families. Most kinds of ceratioid lar­
vae are quite rotund, hence aptly described as
butterballs.
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FIGURE l8.-Distribution of larvae of the lophiiform families Caulophrynidae (Caulophryne jordan i) (open hex­
agon with dot), Gigantactinidae (Gigantactis sp.) (open triangle with dot), Himantolophidae (Himantoloplws sp.)
(open diamond with dot), Linophrynidae (2 or more genera represented) (open square with dot), and Melanoceti­
dae (Melanocetus spp.) (open circle with dot); negative hauls are shown as small solid circles.

Caulophrynidae
(2 occurrences, 2 larvae)

Centrophrynidae
(1 occurrence, 1 larva)

Bertelsen referred all material of Caulophryn­
idae to a single species, Caulophryne fordani
Goode and Bean. This is the only ceratioid fish
known to develop pelvic fins. The two occur­
rences (Figure 18) were north of the equator
in the pattern occupied by the middle vessel.

A single specimen was obtained of Centro­

phyrne spinulosa Regan and Trewavas in the off­
shore pattern (Station 45.325). Larvae of this
species develop a digitiform barbel on the throat,
a character unique to the species.
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Ceratiidae
(5 occurrences, 8 larvae)

Larvae were obtained of two species of Cer­
atiidae, Cryptopsaras couesi Gill and Ceratias
holboelli Kroyer. Bertelsen had previously re­
corded larvae of C. couesi from the eastern trop­
ical Pacific, but not of C. holboelli. Ceratiid
larvae are peculiarly "humpbacked," and the
larger larvae of females develop "carunc1es" on
their backs. The eaudal ray count in ceratioid
fishes is constant at nine, except for two species
that develop only eight caudal rays-C. couesi is
one of these.

Gigantactinidae
(18 occurrences, 27 larvae)

Larvae of Gigantactis sp. were taken in a tri­
angular-shaped wedge, broadest offshore (Fig­
ure 18). Even small larvae of this family can be
identified with certainty, because of the large size
of the pectoral fins.

Himantolophidae
(8 occurrences, 9 larvae)

Larvae of Himantolophidae were taken to the
north of the equator, between lat 2° and looN
in all vessel patterns (Figure 18). Larvae are
similar to Bertelsen's series for Himantolophus
,qroenlandicus Reinhardt, and he recorded spec­
imens from Panama. Two additional species
of Himantolophus have been described from
Panama or vicinity: H. azuerlucens Beebe and
Crane and H. rostratus Regan. I have recorded
the EASTROPAC larvae simply as Himantol­
ophus sp.

Linophrynidae
(21 occurrences, 34 larvae)

Several kinds of linophrynid larvae were
taken, of which three were common-larvae of
Borophryne apogon Regan, of the Linophryne
macrorhinus group, and of the type designated
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by Bertelsen as "Hyalocemtis." All but two oc­
currences of linophrynid larvae were in the in­
ner pattern shoreward of the Galapagos Islands
(Figure 18). Most linophrynid larvae are more
elongate than other ceratioid larvae and also
have the lowest D and A counts, usually D3 and
A3.

Melanocetidae
(33 occurrences, 44 larvae)

At least two kinds of Melanocetus larvae were
obtained on ETP II, with most specimens refer­
able to M. polyactis Regan and the remainder
to M. johnsoni Gunther. Most records of Mela­
nocetus were from the northeast quadrant of the
EASTROPAC pattern (Figure 18).

Oneirodidae
(47 occurrences, 82 larvae)

At least one-third of the ceratioid larvae taken
on ETP II were referable to the family Oneiro­
didae. Bertelsen (1951) recorded seven kinds
of oneirodid larvae belonging to six genera from
collections made off Panama. All but one of these
were taken in ETP II, together with a new record
for the eastern Pacific. Oneirodid larvae sam­
pled on ETP II included Chaenophryne draco­
group, Chaenophryne longiceps-group, Dolopich­
thys sp., Micropolichthys microlophus (Regan),
Oneirodes eschrichti-group, Oneirodes melano­
cauda Bertelsen, and Pentherichthys sp. Ber­
telsen could identify some oneirodid larvae only
to species groups, including the three listed
above. Bertelsen included 24 nominal species
in the Oneirodes eschrichti-group, most of which
were possibly synonyms.

Perhaps the most interesting record of an
oneirodid larva from ETP II was of Oneirodes
melanocauda from Station 47.008, off Panama.
A male, 9.5 mm TL (6.5 mm SL), agreed in all
essential characters with Bertelsen's description.
This is one of the more heavily pigmented cer­
atioid larvae. The fin counts were D6, A4, P19,
C9. Bertelsen based his description of O. me[a...
nocauda on four specimens, 8 to 21 mm TL, the
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largest a metamorphosing female. These were
obtained in the South China Sea, Indian Ocean,
and Caribbean Sea. The EASTROPAC record
is the first from the Pacific.

The caudal fin is usually unpigmented in cer­
atioid larvae, but caudal pigment is developed
on several kinds of oneirodid larvae. Larvae
of O. rnelanocauda have stippled pigment neal'
the outer margin of the caudal rays. Larvae
of Penthrichthys sp. have pigment sprinkled
over much of the caudal fin rays. A third kind
of oneirodid larva with streaks of caudal pig­
ment between the rays was taken at Station
47.250 (ontogenetic series yet to be worked out).

The larvae of Penthcrichthys from the east­
ern Pacific are probably referable to P. atratus
(Regan and Trewavas). Collections were made
at six stations in the inner pattern between lat
2° and 8°N. The 10 specimens ranged in total
length from 3.2 to 7.0 mm. Bertelsen remarked
on the paucity of small specimens of Penther­
ichthys in the Dana material; only 2 of 19 spec­
imens were under 7.5 mm in total length.

Antennariidae
(1 occurrence, 1 larva)

The specimen, taken at an inshore Station,
46.132, on the middle pattern, was 7.5 mm SL
and had fin counts of D-II + 1-13, A7, P10, V5,
C9. These counts could apply equally to species
in the genera Histl'io or Antennal'ius.

Lophiidae
(1 occurrence, 1 larva)

A s!)ecimen of a lophiid larvae was obtained
in the middle pattern at Station 46.145. This
specimen, 15.5 mm SL (25.0 mm TL), had the
following counts: D-II + I + III - 8, A6,
P16/17, V6, C8. This specimen is referable to
the genus Lophiornus. Garman described two
species of Lophimnus from the eastern Pacific
with identical counts to the above. Norman in
his unpublished synopsis considered the genus
monotypic with Garman's species as junior syn­
onyms of L. setigerus Vah\. The third dorsal

spine is rather widely separated from an anteri­
or group of two spines and a posterior group of
three. The last ray in both the dorsal and anal
fins was bifurcate to' the base, differing in this
respect from the last ray in ceratioid fishes,
which is single. The larvae had two spines above
the eye on either side of the head, differing in
this character from the published larval series
for Lophius piscatol'ius and L. arnericanus
(n'ming, 1923); the pectoral fins were consider­
ably smaller and compact.

57. OTHER IDENTIFIED
(23 occurrences, 51 larvae)

Two of the families, Amarsipidae and Stro­
mateidae, have been discussed in the section deal­
ing with Nomeidae and other Stromateiodei (No.
42). Other families included under "other iden­
tified" include Eutaeniophoridae (2 occurrences,
2 larvae), Gadidae (7 occurrences, 10 larvae),
Callionymidae (2 occurrences, 2 larvae), Fistu­
lariidae (1 occurrence, 1 larva), Gerridae-Eu­
cinostonws sp. (4 occurrences, 15 larvae), Micro­
desmidae (4 occurrences, 6 larvae), Pomadasyi­
dae-Anisotrernus sp. (2 occurrences, 7 larvae),
and Tetradontidae (1 occurrence, 1 larva).

ACKNOWLEDGMENTS

I wish to thank the many scientists who par­
ticipated on EASTROPAC cruises for their care
in collection and preservation of the plankton
collections, and the technicians who laboriously
sorted out fish eggs and larvae from the l.O-m
oblique plankton hauls for their thoroughness
and patience. I especially wish to thank Eliza­
beth Stevens for her careful identification of the
fish larvae obtained on the four EASTROPAC
monitoring cruises made by the Dnz'id Starr
JOl'da II , Kenneth Raymond for preparing the
distribution charts, Elaine Sandknop and Amelia
Gomes for their aid in many aspects of the work,
such as preparation of cleared and stained spec­
imens and x-raying of juvenile and adult spec­
imens. H. Geoffrey Moser worked closely in

1207



studies of larvae of Myctophidae; W. L. Klawe
identified the tuna larvae. I also wish to thank
Daniel Cohen for his help in identifying juvenile
specimens of Brotula, Michael Horn for his
help in identifying specimens of Amarsipidae,
Robert Wisner for his help in identification of
the Diaphus fauna of the EASTROPAC area,
and Solomon Raju for his help with eel lep­
tocephali. I wish particularly to thank David
Kramer, H. Geoffrey Moser, and Walter Matsu­
moto for reviewing the manuscript.

LITERATURE CITED

AHLSTROM, E. R.
1959. Vertical distribution of pelagic fish eggs and

larvae off California and Baja California. U.S.
Fish Wildl. Serv., Fish. Bull. 60: 107-146.

1971. Kinds and abundance of fish larvae in the
eastern tropical Pacific, based on collections made
on EASTROPAC I. Fish. Bull., U.S. 69:3-77.

BAIRD, R. C.
1971. The systematics, distribution, and zooge­

ography of the marine hatchetfishes (family
Sternoptychidae). Bul!. Mus. Compo Zoo!' Har­
vard Univ. 142: 1-128.

BEEBE, W., AND J. CRANE.
1947. Eastern Pacific Expeditions of the New York

Zoological Society. XXXVII. Deep-sea ceratioid
fishes. Zoologica (N.Y.) 31 :151-182.

BEEBE, W., AND M. V ArmER PYL.
1944. Eastern Pacific expeditions of the New York

Zoological Society. XXXIII. Pacific Myctoph­
idae. (Fishes) . Zoologica (N.Y.) 29: 59-95.

BERTELSEN, E.
1951. The Ceratioid fishes - Ontogeny, taxonomy,

distribution and biology. Dana Rep. Carlsberg
Found. 39, 276 p.

BLACKBURN, M., R. M. LAlJRS, R. W. OWEN, AND
B. ZEITZSCHEL.

1970. Seasonal and areal changes in standing
stocks of phytoplankton, zooplankton and micro­
nekton in the eastern tropical Pacific. Mar. Bio!.
(Ber!.) 7: 14-31.

BRUUN, A. F.
1937. Monoleue danae, a new flatfish from Panama,

caught bathypelagically. Ann. Mag. Nat. Rist.,
Ser. 10, 19 :311-312.

BUSSING, W. A.
1965. Studies of the midwater fishes of the Peru­

Chile Trench. Tn G. A. Llano (editor), Biology
of the Antarctica Seas II, p. 185-227. Antarctic
Res. Ber. 5, Nat!. Acad. BeL-Nat!. Res. Counc.
Pub!. 1297.

1208

FISHERY BULLETIN: VOL. 70, NO.4

COLLETTE, B. B., R. R. GIBBS, JR., AND G. E. CLIPPER.
1969. Vertebral numbers and identification of the

two species of dolphin (Coryphaena). Copeia
1969 :630-631.

CRADDOCK, J. E., AND G. W. MEAD.
1970. Midwater Fishes from the eastern South Pa­

cific Ocean. Scientific Results of the SE Pacific
Exped. Anton Bruun Rep. no. 3, 46 p.

EINARSSON, H., AND B. ROJAS DE MENDIOLA.
1967. An attempt to estimate annual spawning in­

tensity of the anchovy (Eugraulis ringens Jen­
yns) by means of regional egg and larval surveys
during 1961-1964. Calif. Coop. Oceanic Fish. In­
vest. Rep. 11 :96-104.

GARMAN, S.
1899. Reports on an exploration off the west coasts

of Mexico, Central and South America, and off
the Galapagos Islands, in charge of Alexander
Agassiz, by the U. S. Fish Commission steamer
"Albatross," during 1891, Lieut. Commander Z.
L. Tanner, U. S. N., commanding. XXVI. The
fishes. Mem. Mus. Compo Zoo!' Harvard Coli. 24,
431 p.

GREY, M.
1955. The fishes of the genus Tetragonurus Risso.

Dana Rep. Carlsberg Found. 41, 75 p.
1960. A preliminary review of the family Gonos­

tomatidae, with a key to the genera and the de­
scription of a new species from the tropical Pa­
cific. Bul!. Mus. Compo Zool. Harvard Col!. 122:
55-125.

GUTHERZ, E. J.
1970. Characteristics of some larval bothid flatfish,

and development and distribution of larval spottin
flounder, Cyclopsetta fimbriata (Bothidae). Fish.
Bul!., U.S. 68: 261-283.

HAEDRICH, R. L.
1967. The stromateoid fishes: Systematics and a

classification. Bull. Mus. Compo Zoo!. Harvard
Univ. 135 :31-139.

1969. A new family of aberrant stromateoid fishes
from the equatorial Indo-Pacific. Dana Rep.
Carlsberg Found. 76: 1-14.

HAEDRICH, R. L., AND ,J. G. NIELSEN.
1966. Fishes eaten by AlepisaU1'1L8 (Pisces, Iniomi)

in the southeastern Pacific Ocean. Deep-Sea Res.
13 :909-919.

HILDEBRAND, S. F.
1946. A descriptive catalog of the shore fishes of

Peru. U.S. Nat!. Mus. Bull. 189, 530 p.
HORN, M. H.

1970. Systematics and biology of the stromateid
fishes of the genus Peprilu.~. Bull. Mus. Compo
Zool. Harvard Univ. 140: 165-261.

MEEK, S. E., AND S. F. HILDEBRAND.
1923. The marine fishes of Panama. Part I. Field

Mus. Nat. Hist., Pub!. 215, Zool. Ser. 15: 1-330.



AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

1925. The marine fishes of Panama. Part II. Field
Mus. Nat. Hist., Pub!. 226, Zoo!' Ser. 15 :331-707.

1928. The marine fishes of Panama. Part III.
Field Mus. Nat. Hist, Pub!. 249, Zoo!' Ser. 15:
709-1045.

MITO, S.
1960. Egg development and hatched larvae of the

common dolphin-fish Coryphaena hippurus Linne.
Bull. Jap. Soc. Sci. Fish. 26:223-226.

MORROW, J. E.
1957a. Shore and pelagic fishes from Peru, with

new records and the description of a new species
of Sphoeroides. In Studies in ichthyology and
oceanography off coastal Peru, p. 5-54. Bull.
Bingham Oceanogr. Collect. Yale Univ. 16(2).

1957b. Mid-depth fishes of the Yale South Amer­
ican Expedition. In Studies in ichthyology and
oceanography off coastal Peru, p. 56-70. Bull.
Bingham Oceanogr. Collect. Yale Univ. 16 (2).

MOSER, H. G., AND E. H. AHLSTROM.

1970. Development of lanternfishes (family Myc­
tophidae) in the California Current. Part I.
Species with narrow-eyed larvae. Bull. Los Ang.
Mus. Nat. Rist., Sci. 7, 145 p.

NAFPAKTITIS, B. G., AND M. NAFPAKTITIS.
1969. Lanternfishes (family Myctophidae) collect­

ed during cruises 3 and 6 of the R/V Anton
Bruun in the Indian Ocean. Bull. Los Ang. Cy.
Mus. Nat. Hist., Sci. 5, 79 p.

NORMAN, J. R.
1934. A systematic monograph of the flatfishes

(Heterosomata). Vo!. I, Psettodidae, Bothidae,
Pleuronectidae. Br. Mus. (Nat. Rist.) , Lond.,
459 p.

ORTON, GRACE L.
1964. The eggs of scomberesocid fishes. Copeia

1964: 144-150.

PARIN, N. V.
1968. Ichthyofauna of the epipelagic zone. [In

Russian.] Izdatel'stvo "Nauka," Moscow, 186 p.
(Trans!. Israel Program Sci. Trans!. 1970, 206 p.
available Nat!. Tech. Inf. Serv., Springfield, VA
22151 as TT 69-59020.)

1971. On the distributional pattern of midwater
fishes of the Peru Current Zone. [In Russian.]
Akad. Nauk SSSR, Tr. Inst. Okeano!. 89 :81-95.

PARR, A. E.
1931. Scientific results of the Second Oceanograph­

ic Expedition of the "Pawnee" 1926. Deepsea
fishes from off the western coast of North and
Central America. Bul!. Bingham Oceanogr.' Col­
lect. Yale Univ. 2 (4), 53 p.

PERKINS, R. C.
1963. Redescription and second known record of

the bothid fish, Monolene asaedai Clark. Copeia
1963: 292-295.

REGAN, C. T.
1926. The pediculate fishes of the suborder Cera­

tioidae. Dan. "Dana"-Exped. 1920-22, Oceanogr.
Rep. 2, 45 p, 13 plates.

TANlNG, A. V.
1923. Lophius. Rep. Dan. Oceanogr. Exped. 1908­

10 Mediterr. Adjacent Seas 2, Bio!. A. 10, 30 p.
WISNER, R. L.

1971. Descriptions of eight new species of mycto­
phid fishes from the eastern Pacific Ocean. Copeia
1971 :39-54.

1209



FISHERY Bl:LLETlN: VOL. 70, NO, 4

ApPENDIX TABLE I.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II).
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45.016 12 14 2 2 2 31
45.01~ 35 86 2 ? 3 2 2 2 136
4~.020 14 3 1 4 1 31
45.021 13 17 2 I /j 3 1 4 3 I 2 54
4~.023 61 106 3 2 2 8 I 2 1 2 189
45.024 86 Yb I 3 2 2 I I 3 5 204
45.026 40 30 Y 4 4 10 3 2 3 2 2 2 112
45.028 24 2< 2 9 4 3 1 3 8 1 1 1 84
45.030 34 60 8 2 I ? 9 2 3 121
45.032 158 III 14 7 3 1 12 5 2 2 11 10 10 353
4~.034 141> 37 8 1 I 4 2 9 I I 1 2 9 224
45.035 40 29 7 2 3 4 4 9 3 4 1 101
45.u31 41 25 18 4 10 1 2 11 2 I 4 3 124
45.039 17 82 7 3 4 12 4 II 2 5 5 1 216
45.U41 29 49 2 4 8 I 4 4 9 I 10 1 122
45.043 17 16 2 '> 3 1 5 4 6 3 3 1 61
45.u44 50 41 I 3 4 4 ~ 2 4 4 1 3 5 121
45.046 43 57 2~ 43 2 1 6 I> 8 5 2 5 2 I 205
45.U48 2~ 21 12 9 2 I I 6 I 2 1 I 3 2 4 92
45.050 19 3 I> 1 I 2 2 I 2 2 1 40
4~.('51 87 15 14 4 I I 2 125
45.053 75 19 31 2 3 II 2 4 3 151
45. u 54 44 3 16 4 24 I 1 1 91
45.056 22 6 20 1 2 23 2 5 1 90
4~.058 146 It 13 2 I b 2 11 11 8 2 5 228
45.060 U2 4 2 '> 8 J 5 29 13 3 2 1 168
45.063 29 46 1 2 14 :I 9 10 2 2 6 1 9 138
45.065 111> 374 9 b 26 2., 1 29 2 3 5 3 11 23 634
4~.')67 185 584 37 Q 4B ~6 12 I 5 1 31 3 II 992
45.071 42 4'J 7 3 2 II I 3 5 I 121
45.073 65 68 14 2 5 I 22 3 4 16 203
45.078 fl 107 10 b 3 3 4 2 2 212
45.083 37 26 13 1 II 2 4 1 4 105
45.0d6 65 77 2 2 3 'J 5 3 I 2 21 I'll
45.090 47 67 3 3 8 ~ 1 2 6 12 156
45.094 1.,0 107 12 ~ " 27 2 2 33 346
4~.U98 43 16 3 2 8 1 1 10 85
45.102 136 82 12 1 24 7 2 1 1 1 16 288
45.106 265 21 21 2 4 5 I 2 1 3 22 354
45.110 545 32 18~ ., 12 5 4 7 5 4 9 811
4~.114 40 2C 51 ? ? I ; 16 138
45.L 11 n 49 86 1 4 2 6 2 20 263
45.121 55 9~ 209 4 3 2 2 25 399
45.125 41 325 39 I I 1 6 2 416
450127 21 39 31 I> 7 2 3 3 10 122
45.129 22 3 24 4 l 1 6 63
45.131 73 337 23 2 2 2 3 4 25 412
45.1.33 323 33 23 9 " 5 5 3 3 416
45.135 165 17 1'1 2 2 I 1 4 10 227
4~.137 1 I 12 I I 2 27
4.,.139 74 2 3 I '\ 3 36
45.146 106 81 4'1 8 II 10 2 20 44 338
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ApPENDIX TABLE l.-Counts of fish larvae, tabulated by lamily, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II).-Continued.
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450163 8 8
450165 152 65 212 6 4 2 3 2 12 411
4501 67 86 6 10 2 2 10 119
450169 56 15 1 8 82
450111 26 1 12 9 50
450173 10 3 13
45.175 62 27 29 1 1 2 3 127
450177 70 14b 4" 5 7 3 1 281
450179 59 33 8 1 1 1 9 113
45.183 26 14 70 4 4 l 1 2 123
450187 255 14 87 16 3 2 3 2 382
45.191 144 15 80 5 17 ., 1 4 272
450194 49 4 4U 3 1 1 1 4 113
4501'/8 251 21 31 7 n 1 2 11 350
45.202 53 19 5 2 9 1 2 92
45.206 22 3 1 1 3 30
45.z 83 102 13 7 2 2 3 129
45.287 25 82 1 2. 3 114
45.289 157 125 ! 2 16 1 1 2 306
45.293 157 58 13 4 4 11 2 2 2 2 2 2 265
450297 231 107 14 15 1 17 6 11 19 1 1 8 440
450301 24 20 13 4 8 ., 3 2 1 1 4 93
45.305 119 1040 17 3 2 6 6 10 1 9 1217
45.309 44 150 22 8 4 2 3 3 2 2 7 251
450313 49 35 5 4 2 b 2 4 1 1 9 119
45.316 41 34 H 3 1 2 1 4 1 2 99
45.31'/ 32 46 17 2 3 l 4 2 1 111
450321 45 13 20 2 r 4 1 1 94
45.323 51 4 1 3 1 2 1 1 1 1 74
450325 1002 28 19 1 42 3 7 1 6 8 4 3 1128
45032'/ 69 4 11 8 3 1 3 1 4 1 3 110
450331 235 5 11 1 1 13 6 3 1 10 1 2 1 290
450333 108 28 10 2 5 4 3 1 25 13 201
450335 65 32 2 14 ., 8 1 1 1 9 8 2 155
45.337 49 12 6 21 12 1 12 6 2 2 14 1 16 158
450339 26 8 15 4 2 7 H 3 1 ., 9 9 100
450341 47 70 7 1 l 4 4 3 2 1 1 1 144
450343 17 32 8 1 2 2 2 2 3 1 4 2 1 77
450344 21 37 6 2 1 3 3 3 1 1 11 4 4 99
450346 19 19 2 1 4 3 2 1 4 2 1 58
45.348 30 120 3 4 4 2 3 16b
45.350 70 2')7 1 1 6 1 5 383
450352 29 6" 3 2 1 1 3 10 116
450356 b9 153 5 11 I> 1 3 2 19 9 1 2 282
45.358 98 101 1 1 4 2 4 1 6 5 2 3 7 242
45.360 18 3f 7 2 1 9 5 4 3 4 91
4503b2 3b 31 b 8 4 2 8 6 17 8 1 128
45.365 99 5., 1 1 21 4 103 15 6 311
450367 23 10 1 7 1 3 19 73 138
45.369 101 106 2 3 10 2 25 7 12 61 11 15 357
450371 120 23'1 2 13 4 10 13 7 6 10 6 11 44b
45.373 117 149 14 1 2 2 13 9 10 3 321
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ApPENDIX TABLE I.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II) ,-Continued,
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45.3 75 34 39 3 1 1 2 2 2 4 2 91
45.377 67 86 H 3 3 1 2 18 6 11 18 226
45.379 199 80, 2 6 ~ 3 3 10 12 1 1048
45.381 98 246 4 3 2 3 2 3 2 5 371
45.383 40 2C 4 4 2 5 3 18
45.385 19 6J 1 1 2 83
45.387 26 429 4 2 461

CRUISE 46

46.002 14 19 2 1 2 1 14 2 2 1 58
46.004 103 In 11 4 18 5 3 7 21 2 3 2 3 309
46.006 30 19 5 1 2 1 5 9 1 4 1 81
46.007 10 28 1 2 4 1 14 1 6 67
4b.009 17 23 2 ;> 1 2 8 2 3 62
46.011 60 72 4 5 3 5 1 3 16 2 177
46.013 HY 51 2 2 ~ 1 2 1 7 1 166
4b.015 18 17 2 1 11 4 7 1 8 1 70
46.017 25 4 11 ., 1 1 9 2 1 2 62
4b.019 285 148 17 2 1 2 9 1 9 2 3 481
4b.020 160 80 16 2 10 3 4 2 2 1 2 1 1 1 285
46.U22 3~ 14 11 4 1 2 1 8 1 2 1 1 8 3 1 1 2 100
46.024 64 27 2 3 , 1 3 ;> 2 1 2 7 1 2 2 125
4b.026 20b 14:1 2 2 'j ~ 4 11 3 1 4 13 3 2 403
46.n8 412 157 10 9 12 6 1 10 4 3 15 2 2 1 8 655
46.030 85 7 12 3 8 2 2 1 2 7 131
4b.032 9 8 1 1 1 21
46.034 152 4u 17 , 3 1 9 1 1 7 2 3 248
4b.036 436 127 28 2 7 8 4 4 3 3 6 634
4&.038 20 7 10 3 1 2 3 49
4b.040 25 2,-, 8 4 1 1 2 3 4 69
46.042 62 133 ., 4 2 2 1 1 1 4 218
4b.044 89 9& 21 1 1 1 5 1 1 1 2 11 232
46.046 78 57 22 2 1 2 3 2 8 11 I'll
46.0"8 63 5" 24 10 3 5 4 4 3 3 4 181
46.0,0 250 18" IlJ 12 24 1 7 11 11 4 3 4 15 541
46.0,2 319 217 23 7 18 1 3 4 11 2 13 3 5 631
4b.u54 211 181 22 3 20 73 1 6 9 2 2 3 14 491
46.055 H10 n 10 1 5 18 4 4 4 4 3 16 249
4~.057 751 6"" 3 2 10 70 2 3 3 3 6 2 1506
4&.059 494 50" 5 2 59 2 1 1 2 22 5 1098
46.061 148 98 'j 1 1 3 2:J 1 14 72 366
4b.Ob3 48 19 8 J 2 10 5 20 116
4b.065 404 97 14 4 50 2 6 2 8 592
4b.Ob7 269 121 20 18 1 2 3 20 461
4b.Ob9 11& 5') 23 n 53 4 5 33 20 331
4&.071 72 27 34 14 22 4 3 16 192
41>0075 3'> 2l 32 5 17 4 6 120
46. a 77 36 19 12 1 3 1 3 79
4&.079 408 30 14 22 23 31 2 4 1 536
46.082 61 46 13 17 I, 2 8 8 116
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ApPENDIX TABLE 1.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II) .-Continued.
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46.004 45 YJ l.l 21 21 6 8 159
46.086 102 231 25 33 26 4 8 I 443
46.088 12

'
, 60 16 6 8 27 3 4 9 258

46.0"U '19 24 '.7 ~ '. 2Y 6 , 143 369
46.u92 100 2~ 36 4 3 10 .. 4 4 2 200
46.094 300 156 87 2 I 3 21 3 3 1 1 595
46.096 240 14'1 54 3 I 13 24 5 3 3 2 7 8 4 628
46.0n 73 '.2 3 ~) a 2 4 3 I 2 3 15 197
46.100 125 6 41 I 2 9 1 1 6 202
46.102 334 '>6 &9 4 1') 9 7 4 3 4 508
40.104 109 46 36 '+ 10 1 2 2 1 12 232
40.100 115 41 19 I <J 1 2 7 1 2 4 4 210
400l 08 250 38 45 7 27 20 4 5 I 18 415
40.110 102 10 22 I 5 2 3 15 I 230
40. LI2 562 75 14 1 16 3 3 14 49 738
46.114 31 6 2 I 3 3 3 7 01
46.116 14 3 1 I 3 7 I 2 37
46.118 176 a5 6 8 3 7 2 5 1 4 13 1 4 3 321
46.120 ~O 100 13 2 1 9 I 1 2 2 12 10 237
46.122 17 29 " " I ? l I 10 8 85
46.124 19 2Z 3 1 4 3 I 12 6 3 3 79
40.120 63 90 11 1 10 7 1 7 I 4 20 10 237
46.128 113 131 11 <J H 11 2 9 19 12 7 7 3 343
40.130 46 51 1 '> II 6 1 6 10 9 5 20 9 183
46.132 26 lb ., 'I 4 17 11 12 19 1 130
46.134 9 12 3 8 "11 20 93 18 8 684
46.135 81 12 1 8 927 5 6 149 24 4 1218
46.137 201 Z" I 1 24 7 9 4 . 278 7 561
46.139 175 o£ I I 11 6 1 15 IS 1 283
40.141 438 20 4 1 18 4 .. 6 8 3 3 518
40.143 113 10 ) 1 lL) 2 7 3 2 ., 201
46.145 282 119 24 3 2 3H J 2 2 4 4 2 1 489
46.147 4H4 41 4'1 I 41 I 4 5 4 6 642
46.149 1330 14 30 10 zz 7 6 4 2 2 1432
46.151 1 358 9 24 4 13 H 1 1420
46.153 25&1 IfJ~ 81 l 4 7 4 18 10 2804
46.155 '173 14,; 07 4 " 6 a 2 2 3 3 11 3 1234
46.151 490 Z7 7 rJ I 6 8 2 2 7 2 12 000
46.159 71 11 3/ I 1 2 I 2 0 1 134
46. j 61 350 47 73 4 7 (\ 12 1 ., 12 1 3 531
46.163 290 ,W 64 7 4 1 :) 12 13 I J 6 2 41 540
46. ! 65 90 36 60 ., j8 15 7 1 1 9 5 9 2b1
46.167 1'15 4;) 41.) .I 31 7 11 2 2 5 7 2 25 386
40.169 16 J 2 :;0 30 '>2 46 10 2 I 4 4 10 563
40.171 255 '>5 15 44 Zt: 7 72 60 545
46.173 33 I'> (, 10 /, 1 5 2 78
46.175 52 76 4 1 71 J 2 2 1 162
4~. 1 77 124 33 U 1 Z 45 11. 1 ) 1 26 0 281
46.17'1 213 110 54 1 4 13'> 1'1 1.7 3 110 3 14 688
46.181 51 58 13 2 " 132 1.3 14 1 21 18 4 339
46.IH3 H'> 21 ?'I 4 1 1 47 11 'I 2 2 5 4 235
46.! H'> 262 97 ., .. 1,J 45 12 'I 3 2 6 3 505
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ApPENDIX TABLE l.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II).-Continued.
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46.187 516 42 23 17 2 2 6 3 6 629
46.189 236 S 19 8 4 1 1 1 278

CRUISE 47

47.001 97 63 6 4 2 2 15 1 42 234
47.005 287 20" 21 3 6 6 1 8 22 2 81 6 17 668
47.008 257 4~ 5 9 7 2 3 13 4 70 1 7 429
47.011 161 20 4 2 3 1 1 5 21 2 32 2 2 263
47.019 370 234 2 5 8 3 2 · 145 63 10 843
47.022 169 29 26 1 5 3 3 17 2 10 265
47.025 83 58 5 3 1 4 3 4 1 10 1 2 176
47.028 264 118 40 16 14 15 2 9 5 1 52 15 10 562
47.032 208 141 72 4 2 15 10 2 8 5 7 22 2 8 509
47.034 139 36 8 3 1 7 27 3 5 2 45 7 18 302
47. ()35 223 73 23 16 2 20 43 1 1 7 4 29 1 10 463
47.040 205 85 29 S 2 8 24 4 34 3 · 127 18 22 5tH
47.049 64 109 20 1 8 26 50 6 2 11 12 2 35 347
47.053 265 102 9 2 8 27 27 12 17 82 7 21 580
47.057 300 116 5 13 50 29 11 2 33 · 114 6 50 731
47.061 79 20 9 4 11 17 7 22 3 12 33 4 9 231
47.065 99 93 7 11 30 5 4 8 54 8 22 5 19 365
47.069 140 51 64 8 143 10 5 1 38 6 9 480
47.070 90 18 13 11 188 8 5 34 2 370
47.074 138 14 19 8 301 5 2 65 II 23 587
47.078 11 5 5 64 2 9 6 102
47.082 119 6 13 80 7 29 1 2 257
47.086 248 11 S" 530 3 2 · 127 2 20 1002
47.090 57 5 6 Z 83 3 5 162
47.094 100 2 17 8 1 3 132
47.097 16 h · 258 1 283
47.099 16 2 2 62 2 84
47.1 01 48 1 Z 1 2 • 227 1 282
47.103 2 4 2 1 2 2 1 15
47.105 4 1 5 2 4 21
47.107 109 1 4 4 9 134
47.109 6 1 1 • 293 4 305
47.113 1 35 2 38
47.124 10 99 1 110
47.128 35 96 6 137
47.132 85 '] 7 4 46 158
47.134 21 " 2 20 52
47.137 17 12 4 3 5 1 2 48
47.139 16 11 2 5 4 9 47
47.141 24 17 4 13 2 3 18 9 90
47.143 23 2 1 26 4 16 1 4 3 9 89
47.145 15 14 1 4 1 5 3 3 1 3 2 52
47.147 44 78 3 18 2 1 16 3 4 5 4 181
47.149 40 28 3 7 4 15 3 1 6 3 8 119
47.151 22 3 4 1 2 1 6 11 50
47.153 30 13 17 5 1 9 6 8 5 100
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ApPENDIX TABLE l.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II).-Continued.
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41.168 6 1 1 ~ 3 1 3 3 27
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41.111 119 10C 10 69 151 4 1 19 12 40 532
41.179 228 14 1 11 Ii39 3 3 3 42 499
41.181 150 3~ 7 12 59 1 11 3 276
47.185 350 31 45 12 140 23 4 5 27 14 658
47.189 28 5 B 8 '11 3 1 4 5 26 185
41.193 2 " 2 6
41.1'17 97 7 13 n 123 4 5 1 2 17 2 8 306

47."01 392 15<: 24 12 140 20 10 'I 2 8 54 824
41.205 10'1 48 27 23 152 20 11 2 4 8 3 125 541
41.213 169 4 /fJ 43 14 \ 5(; 26 25 43 43 5 40 1513
47.21 7 440 90 44 0 3) 2(' 4 5 20 11 677
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47.290 186 11 93 2 3 4 10 2 2 2 3 319

47.292 276 30 46 6 1 4 q 2 2 5 9 3 3 402
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47.297 552 136 64 4 16 17 11 1b 3 , 4 13 26 1 11 882

41.301 438 54 71 , 8 H 10 15 2 3 6 8 2 634
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47.310 780 154 54 9 33 18 51 H 10 3 2 36 42 22 18 1249

47.314 241 83 18 6 11 24 14 2 5 4 13 24 5 1 456

47.318 73 58 11 4 10 2J 22 ? 2 1 17 4 15 248

41.322 152 33 14 5 61 j 24 1 13 14 11 4 338
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FISHERY BULLETIN: VOL. 70, NO, 4

ApPENDIX TABLE l.-Counts of fish larvae, tabulated by family, for all stations occupied on the second multivessel
EASTROPAC survey (EASTROPAC II) .-Continued.
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47.3 38 78 1~ 51 R 24 B 4 7 19q
47.342 302 24 62 3 7 I') 32 R 4 4 10 472
47.3 4, 856 40 7f) 2 11 26 6 11 15 9 1061
47.349 28K 61 4, 16 1 1 I 2 I 426
47.351 6R4 6(, b'J 1~ 1,0 ~ 11 6 13 6 9 966
47. 3 54 71 R7 1 7 1 168
47.357 239 67 27 4 14 4 ~ 15 2 2 2 390
47. 3 09 68 '>6 Z3 7 lu 1 2 5 1 7 176
47.362 81 4 34 1 1 J I 1 1 139
47.364 'lb 7 4 , 2 3 116
47.367 97 24 22 6 11 l H 3 3 180
47.369 1 ) 4 1 3 1 I 2 26
47.371 49 U 1 2 2 2 70
47,373 260 239 49 2 1 16 2 579
47.376 52 n 16 9 '; 1 5 173
47.379 7 56 'J b 1 1 2 4 3 95
47.382 3~ 114 20 J 4 4 4 5 1 4 205
47.41~ 30 10 4 2 1 2 49
47.430 H2 1')9 7 1 1 1 7 210
47.432 147 lUI 71 Z I 1 2 2 276
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47.462 1
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47. 4 78 38 36 34 1 6 4 I , 2 1 130
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47.';2? 7 10 b 3 4 13 1 4 52
47.,27 550 1 lZ 753 5 25 580 52 12 2118
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi-
vessel EASTROPAC survey (EASTROPAC II).
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45.016 2 5 3 12
<'5.018 9 10 10 l 35
45.020 10 1 1 14
45.021 7 1 4 13
45.023 13 6 5 35 61
45.024 20 6 4 52 2 86
45.026 27 1 3 4 2 40
45.028 22 2 24
45.030 9 10 3 3 1 34
45.032 109 32 1 4 1 1 158
45.034 138 I 1 5 146
45.035 36 1 1 40
45.037 36 2 1 41
45.039 52 12 8 4 77
45.041 22 4 2 29
45.043 14 3 17
45.044 28 19 2 50
45.046 23 16 2 43
<'5.048 20 5 25
45.050 16 2 19
45.051 70 6 5 3 87
45.053 36 9 9 16 2 75
45.054 26 2 2 9 5 44
45.056 7 1 2 1 4 5 1 22
45.058 51 4 II 14 3 2 20 8 21 2 9 146
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FISHERY BULLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied 'on the second multi-
vessel EASTROPAC survey (EASTROPAC II).-Continued.
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45.163 1 , 1 8
450165 23 4e 20 36 7 4 6 2 4 152
45.167 I> 43 2 15 1 7 12 86
45.169 7 9 7 17 7 1 1 7 56
45.171 , 5 5 1 2 2 2 3 26
45.173 I 9 10
45.175 32 12 3 11 2 2 62
45.177 23 43 4 70
450179 39 12 2 5 59
450183 14 5 7 26
45.187 244 e I 2 255
45.191 115 13 2 1 2 2 3 5 144
45.194 27 3 3 4 2 10 49
450198 116 35 10 3 44 1 39 251
45.202 10 24 16 1 53
45.206 4 10 3 4 22
45.283 26 56 14 5 102
45.287 22 1 25
45.289 68 74 3 1 3 5 157
45.293 127 13 5 1 1 3 4 157
45.297 163 18 4 5 I 8 12 6 7 5 231
450301 6 5 5 I 2 I 2 1 24
45.305 15 29 30 18 2 2 12 2 2 3 4 119
450309 10 6 2 1 2 4 13 1 1 44
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45.333 84 12 9 1 108
45.335 47 II> 2 65
45.337 37 4 4 3 49
45.339 9 15 1 26
45.341 17 21> 2 47
45.343 6 9 2 17
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45.346 6 2 10 1 19
45.348 12 5 9 2 2 30
45.350 39 I 25 3 I 70
45.352 17 4 3 5 29
45.356 40 24 I 4 69
45.358 46 49 3 98
45.360 9 , 2 18
45.362 1 5 21> I 3 36
45.365 58 39 2 99
450367 'j 12 1 5 23
45.369 53 2 9 34 2 1 101
45.371 32 I 50 211 I 3 120
45.373 59 1 36 20 117

1218



AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi.
vessel EASTROPAC survey (EASTROPAC II).-Continued.
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45.375 20 8 2 2 34
45.377 42 22 2 61
45.319 42 6 63 85 1 199
45.381 59 13 19 ~ 2 98
45.383 31 1 2 40
45.385 1 I 1 4 19
45.381 6 12 2 ? 2 26

CRUISE 46

46.002 12 2 14
46.004 1 94 103
46.006 2 21 30
46.001 1 9 10
46.009 16 11
46.011 26 33 60
46.013 31 2 55 89
46.015 1 11 18
46.011 1 23 25
46.019 114 4 163 3 285
46.020 15 3 16 2 3 160
46.022 38 38
46.024 60 4 64
46.026 150 53 3 206
46.028 343 32 30 3 3 412
46.030 80 1 3 85
46.032 5 2 1 9
46.034 111 8 6 2 11 5 1 152
46.036 351 20 2 36 14 3 436
46.038 12 1 1 3 1 1 1 20
46.040 19 2 I 1 2 25
46.042 31 1 2 3 2 8 4 2 4 2 1 62
46.044 69 3 6 3 4 4 89
46.046 51 1 16 2 1 3 18
46.048 50 1 5 1 3 1 1 63
46.050 163 13 8 14 2 4 4 12 8 9 2 8 250
46.052 201 21 5 2 9 10 3 2 23 13 2 9 11 319
46.054 126 23 1 3 5 11 16 1 15 10 211
46.055 65 15 2 1 2 4 1 6 1 3 100
46.051 366 241 4 11 3 11 17 2 8 31 5 13 8 22 3 151
46.059 133 250 9 11 8 5 10 3 6 16 3 17 3 20 494
46.061 11 36 1 11 1 2 1 25 148
46.063 14 21 4 3 48
46.065 189 84 1 5 18 14 56 24 3 2 404
46.061 164 13 3 7 4 1 3 1 3 3 269
46.069 46 64 2 1 2 116
46.011 21 34 2 2 1 10 12
46.015 19 14 35
46.077 30 b 36
46.019 285 26 4 21 2 16 33 13 1 2 408
46.082 35 2 1 6 1 4 5 5 2 61
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FISHERY BL:LLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi-
vessel EASTROPAC survey (EASTROPAC II) .-Continued.
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46.084 23 'I 1 3 5 4 45
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46.088 69 23 2 6 3 16 2 3 124
46.090 72 10 5 1 2 1 7 99
46.0'12 88 4 1 1 1 2 2 1 100
46.094 196 25 8 3 13 3 25 3 1 9 4 2 300
46.096 144 37 'I 4 8 4 7 6 1 3 8 1 240
46.098 50 1 3 3 5 3 1 3 1 2 73
46.100 105 3 5 4 6 2 125
46.102 273 27 3 1 10 5 3 334
46.104 70 15 2 2 15 3 109
46.106 110 , 115
46.108 241 H 250
46.110 151 10 162
46.112 530 13 16 2 562
46.114 12 16 31
46.116 'I 5 14
46.118 50 6 III 7 176
4601 20 19 56 5 80
46.122 11 1 3 2 17
460124 1'1 19
46.126 11 4 46 2 63
460128 1 1 97 6 6 2 113
46.130 9 37 46
46.132 3 22 26
46.134 2 'r 9
460135 81 81
46.137 201 201
460139 160 14 175
46.141 435 1 2 438
4601 43 112 113
460145 269 10 2 282
46.147 480 4 484
46.149 1328 5 1333
46.151 1358 1358
46.153 2505 49 1 3 2561
46.155 939 20 5 3 1 4 973
46.157 474 3 2 3 1 4 1 1 490
4601 59 59 1 4 2 1 1 1 1 71
46.161 268 17 3 2 3 2 39 2 3 6 3 350
460163 214 28 4 3 3 2 12 5 7 4 1 5 290
46.165 48 7 11 5 4 6 1 4 1 1 90
46.167 131 25 23 5 3 3 2 1 2 195
46.169 89 34 2 2 3 3 13 6 1 4 4 163
46.171 182 8 1 1 30 14 3 5 11 255
46.173 27 I 5 33
46.175 44 4 2 2 52
46.177 105 8 I 1 4 5 124
46.179 182 14 1 1 6 1 3 4 213
46.181 20 5 I I 5 1 2 17 52
46.183 50 9 4 1 'l 4 1 b 85
46.185 178 36 H 1 2 8 11 4 11 262
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi-
vessel EASTROFAC survey (EASTROPAC II) .-Continued.
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46.181 468 40 516
46.189 234 2 236

CRUISE 41

47.001 68 13 8 2 2 1 1 1 97
47.005 161 33 9 33 1 19 6 11 1 1 281
41.008 205 31 5 4 2 4 3 1 2 257
47.011 117 22 13 2 3 3 1 161
47.019 287 37 2 39 1 2 2 310
41.022 148 11 2 1 2 5 169
47.025 73 5 2 83
41.028 115 66 '> 1 9 264
47.032 148 38 12 J 6 208
41.034 95 23 7 4 6 3 139
41.035 111 21 9 12 3 1 1 223
47.040 129 3H 11 10 6 6 2 205
47.049 42 9 4 3 1 2 1 I 64
47.053 105 8'1 4 19 18 11 2 3 9 4 265
47.057 192 50 I 2J 1 6 1 12 11 3 300
47.061 22 12 3 4 23 1 9 3 19
41.065 31 22 1 2 12 22 6 99
47.069 29 6 2 35 28 5 30 140
41.070 50 11 17 10 90
47.074 98 4 26 5 2 138
41.018 5 3 2 1 I
47.082 10 10 11 6 15 1 119
41.086 212 10 6 18 1 1 248
47.090 33 11 2 2 3 51
41.094 96 3 I 100
47.097 9 6 16
47.099 6 7 3 16
47. I 01 39 u 2 48
41.103 1 1 2

47.105 4 4
41.101 30 70 2 6 109
47.109 1 4 6
47.113 0
47.124 7 3 10
41.128 31 4 35
47. I 32 15 53 12 3 85

47.134 5 10 2 1 1 21
41.131 4 4 2 3 1 17
47.139 3 7 1 16

47.141 12 1 24

41.143 19 2 1 23
47.145 2 h 1 1 1 2 15

47.147 2 2 16 4 3 8 5 1 44
41.149 12 7 10 6 3 40
47.151 I> 1 5 4 22

41.153 I:> 3 11 3 30
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FISHERY BCLLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi-
vessel EASTROPAC survey (EASTROPAC II).-Continued.
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47.189 20 2 2 4 28
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47.201 148 75 11 1 89 4 8 38 2 16 392
47.205 51 28 1 I 19 3 6 109
47 .213 595 121 5 2 14 6 4 9 12 769
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47.229 265 145 3 6 30 10 4 20 4 6 3 496
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47.242 931 11o 4 2 953
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47.246 103 6 1 1 111
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47.258 11 19 402 67 12 3 516
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47.301 382 25 8 7 6 10 438
47.304 56 16 4 2 4 7 1 92
47.306 241 16 3 19 5 11 13 1 309
47.310 552 116 5 44 3 11 19 4 16 9 780
47.314 145 62 18 2 1 4 3 5 241
47.318 49 8 4 6 2 1 3 73
47.322 111 11 2 2 19 2 3 152
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 2.-Myctophid larvae, tabulated by genus or species, for all stations occupied on the second multi-
vessel EASTROPAC survey (EASTROPAC II).-Continued.
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47.326 60 42 16 3 52 5 20 II 217
47.330 193 53 13 20 72 30 2 51 2 436
47.334 92 10 6 2 19 13 4 16 1 165
47.338 42 15 1 2 16 78
47.342 227 B 2 57 I 5 302
47.345 813 15 1 12 2 1 8 3 856
47.349 271 2 2 5 2 3 288
47.351 662 7 5 5 4 684
47.354 1 66 I 1 2 71
47.357 179 21 8 12 14 3 1 239
47.359 60 3 1 2 1 1 68
47.362 69 2 4 3 1 2 81
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47.367 11 12 1 7 4 1 97
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47.511 344 2 H6
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47.515 34 1 35
47.517 32 2 34
47.520 26 9 18 2 55
47.523 4 4
47.525 1 5 7
47.527 524 24 550
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FISHERY BULLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC II.
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45.IJ20 5 1 7
45.021 15 1 4 25
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45.026 27 4 3 38
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45.032 108 7 3 10 129
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45.133 3 }O 2 36
45.135 6 Iv 1 18
45.137 0
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45.140 12 30 52
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC n.-Continued.
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45.165 33 29 66
45.167 J 3 6
45.169 ? H' 15
45.171 1 1
45.173 0
45.175 20 7 28
45.177 141 7 2 151
45.179 32 1 33
45.183 13 1 4 20
45.187 13 1 16 3 33
45.191 10 , I 4 20
45.194 4 3 7
45.198 16 S 7 2 32
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45.289 114 loJ 2 127
45.2·n S5 < 4 4 67
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45.313 34 1 38
450316 31 3 38
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45.321 9 :> 2 15
45.323 2 2 1 9
45.325 17 11 42 72
45.329 2 3 8
45.331 2 13 I 20
45.333 ?7 5 1 13 47
45.335 27 Il 3 8 51
45.337 12 1 1 14
45.339 5 2 3 3 5 18
45.341 69 3 1 1 74
45.343 32 2 1 36
45.344 34 1 2 2 45
45.346 1'1 1 -21
450348 120 2 123
45.350 296 I 298
45.352 65 3 I 69
450356 147 11 b 165
45.358 lli2 I 5 109
45.360 32 7 ., 45
45.362 211 6 3 37
450365 55 I 56
45.367 1(; 7 17
45.369 \C-3 3 108
45.371 23) 13 9 253
450373 14b I'. 1 164
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FISHERY Bt:LLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC n.-Continued.
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45.3 7' 39 J 43
45.377 7, 8 11 95
45.379 797 2 7 4 812
45.381 244 4 4 1 253
45-383 1 ~ 4 2 2 26
45.385 60 61
45.387 428 433

CRUISE 46

46.002 18 I I 21
46.J04 11& '. 4 130
46.006 18 I 21
46.J07 2A 28
46.009 2l 1 21t
4b.Oll 69 3 2 75
4b.0 13 47 4 'j 57
46.01" 16 1 1 19
46.017 4 '; 2 11
4b.019 147 1 2 2 154
46. ,no 7B 11) 2 2 92
46.022 14 1 16
4b.024 21 6 5 33
4b.':26 Dl 9 , 145
46.028 154 I 12 171
4b.030 7 8 Ib
46.032 I 1
46.034 35 '; 3 49
46.036 91 16 7 136
4b.038 4 3 3 10
46.040 P I 2 23
4b.042 129 " 4 137
46.044 95 1 98
4b.046 56 I I 61
4b.048 53 I 10 67
4b.050 175 6 12 201
46.052 206 'J 7 235
lob .054 177 2 £0 202
46.055 bb 4 '; 78
4b.057 bl0 38 10 2 ;: 665
46.J.,9 4<10 21 2 14 52b
46.';bl AS 7 3 6 10 116
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46.065 76 ii) 4 3 103
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4b.U69 '>2 1 2£ 82
46.071 26 14 45
46.815 20 ., 26
4b.077 17 1 2 23
46. L119 23 n " 65
46.082 10 17 36 74
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC II.-Continued.
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46.084 17 21 6 19 61
46.086 66 33 169 214
46.088 27 7 /j 24 12
46.090 17 4 4 3 29
46.092 13 5 3 11 36
41>.094 145 4 .I 2 2 163
46.096 226 21 13 2 3 270
46.098 40 2 2 52
46.100 6 2 2 10
46.102 48 i> 3 2 4 1>7
46.104 46 1 I 51
46.106 34 7 9 I 52
46.108 36 in 4 69
46.110 10 5 15
46.112 .,5 16 93
46.114 6 3 10
46.116 5 5
46.118 85 3 89
41>.120 100 I 103
46.122 29 4 33
46.124 22 2 24
46.126 98 10 109
46.128 130 H 142
46.130 53 II 1>1>
46.132 26 5 4 35
46.134 12 8 20
46.135 12 8 20
46.131 28 24 54
46.139 50 II 64
41>.141 20 18 41
46.143 14 10 27
41>.145 118 38 151
46.141 41 41 83
41>.149 11 j 22 37
46.151 4 4 13 22
46.153 11>3 1 4 169
46.155 132 b 6 2 6 156
46.157 24 ( 6 4 1 40
41>.159 10 I 2 15
41> .161 35 12 H 4 64
46.163 80 4 10 4 1 103
46.11>5 2l 7 1L 7 2 56
46.167 25 4 37 10 5 82
41>.11>9 149 I 52 8~ 2 290

46.171 13 44 41 3 103

46.113 I 9 14 25
46.175 I 11 74 91>
41>.171 20 5 4'> 3 5 80

41>.179 ~2 I 135 2 24 247

41>.181 53 4 132 I 1 I'll

46.183 ! 7 3 47 4 I 78

46.185 90 45 1 7 148
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FISHERY BCLLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC Ir.-Continued.
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46.187 39 3 17 60
46.189 5 d 15

CRUISE 47

47.001 61 4 11 79
47.005 203 6 5 219
47.008 49 7 6 62
47.011 26 3 30
47.019 221 13 5 18 258
47.U22 77 2 2 13 45
47.025 58 4 63
47.028 117 1 14 133
47.032 137 4 15 159
47.034 36 7 10 4 57
47.035 70 20 B 3 1 106
47.040 76 8 7 2 7 101
47.049 92 26 14 2 2 5 3 145
47.053 94 27 5 6 59 8 3 205
47.057 106 50 3 55 47 4 271
47.061 18 11 1 6 16 3 55
47.065 91 26 4 1 122
47.069 49 21 122 14 207
47.070 17 12 171. 21 233
47.074 14 7 294 20 337
47.078 4 3 61 2 71
47.082 6 1 79 86
47.086 11 3 ';27 541
47.090 5 & 77 89
47.094 2 1 -f 11
47.097 1
47.099 3
47.101 3
47.103 2 3
47.105 5 5 11
47.107 7 4 11
47.109 1
47.113 0
47.124 0
47.128 0
47.132 8 1 15
47.r 34 8 19 28
47.137 9 14
47.139 11 5 4 1 21
47.141 16 IJ 4 1 34
47.143 2 16 4 22
47.145 14 'j 19
47.147 76 10 4 97
47.149 27 1'; 3 48
47.151 3 4 5 13
47.153 9 4 11 5 35
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AHLSTROM: KISD ASD ABt:SDA~CE OF fISH LARVAE

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae tabulated by station, EASTROPAC H.-Continued.
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47.bo 3 3
47.107 74 2 , 7 112
47.1;9 II 14 I 26
47.162 5 6 1 12
47.164 37 10 2 49
47.166 19 I 22
47.168 I 3 5
47.171 38 9 1 50
47.173 16'> 17 6 189
47. I 7'> ']? 15 1 I 114
47.177 100 34 123 69 327
47.179 14 20 161 3 207
47. 1"1 11 )<; 44 6 97
47.18'> \~ 21 119 6 177
47.189 4 27 Tn 1 104
47.193 2 4
47.197 7 31 92 2 135
47.201 14? 4 ~b 74 ? 292
47.205 3P I 12'> 27 b 7 I 207
47.213 415 12 ;~ 7 3~ 2 534
47.217 1<4 ) )'1 13 2 135
47.221 '0 I 3(' 13 1 ? 83
47.?25 146 4 34 ? 3 6 197
47.229 25& 16 17 I 4 298
47.233 241 14 2 6 274
47.237 16 e I 26
47.240 44 :' 50
47.242 91 /0 I 115
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47.246 7 I II
47.250 1& 3 7 36
47.254 Z7 IJ 4 39
47.238 }6 3 5 47
47. 2 68 1<; I 16
47.272 6 2 8

47.2.76 lOU "5
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3 47
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47.286 12 I" 36
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47.290 II 4 16
47. 2 92 i '} 7 7 44

47.29'> 91 I I< 4 125

47./.97 J2? 14 I 7 13 6 187

47.301 .lj ) " " 1 76

47.>[)4 17 4 1 1 28

47. 3U6 hI) Ij I;, b H 1 100

47.310 142 11 It. 2? [(1 10 219

47.314 7'> ~ 24 4 , 12 1 4 133

47.31H 4 " 73 13 4 87

47.'322 22 '.)Cl 5 H 101
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FISHERY BCLLETIN: VOL. 70, 1\'0. 4

ApPENDIX TABLE 3.-Counts of selected categories of fish larvae, tabulated by station, EASTROPAC n.-Continued.
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47.326 33 143 9 b 1 43 231>
47.330 129 123 14 '2 11 10 10 311
47.33'+ 28 '+5 3 8 89
47.33S 19 19 5 B 51
'+7.342 2'+ 11 2 1 3 54
47.345 4'+ 20 5 71
47.3'+9 01 Ib 79
47.351 00 60 127
47.35'+ n 87
47.357 bo 14 4 85
47.359 56 lU ? 1>9
47.31>2 4 3 7
47.304 7 3 10
'+7.307 22 11 38
47.309 3 3 2 8
'+7.371 7 5 2 Z 17
47.373 237 l. 2 10 25'1
47.370 72 3 9 85
41.379 55 5 ob
47.382 103 1 4 III
47.'+15 7 /. 11
47.430 108 1 4 114
47.432 69 32 2 103
47.430 2 1 22 1 1 29
47.438 34 2 15 6 3 b'o
47.440 107 10 7 3 12'1
47.443 17 1 2 b 2b
47.440 4 2 1 7 14
47.450 76 9 n 5 37 14'1
47.454 21 3 41 b8
47.456 5 4i 52
47.462 0
47.461> 6 7 2 26 42
47.470 3 6 107 3 119
47.476 21> b 'l :I 45
47.460 30 2 11 <; 53
47.490 14 13 7 37
47.494 10 2 12
47.496 65 .. 1 76
47.501 148 t 7 13 184
47.5!)4 49 q 2') 79
47.507 75 I> 85
47.509 04 26 93
47.'>11 2 11 13
47.513 3 4
47.515 9 18
47.517 3b 37
47.520 eo 3 63
47.523 30 , 37
47.525 10 b III
47.'>27 137 3 135
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 4.-Summary of occurrences and numbers of larvae of 23 categories, limited in distribution to
a broad coastal band or around offshore islands or banks.
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45.339 1
45.343 1
45.350 1
45.358 1
45.360 ..
45.362 d 1 2 I 2 16
45.365 'I II 4 11 19 10 90
45.367 5 2 2 3 13
45.369 2J I 4 10 2 b 9 53
45.371 I 4 2 7
45.373 2 5 8
45.375 1 2
45.377 6 5 11
45. J79 I 1
45.381 2 2

CRUISE 46

46.002 1
46.V04 2
46.006 1
411.a07 1 1
46.(,09 2 2
46.011 1 2
46.042 1
411.052 3 3
46.059 1 1
41>.082 1
411.108 I 3
46.110 4 8 12
46.112 22 1>1 ..5
41> .114 2 1 5
46. II 6 I 1
4b .118 1 1
4b.120 I 2 8
4b.122 2 2 5
4b.124 2 . ..
4b. JZ6 4 15
46.128 2 3
4b.130 . 1 2
46.132 1 1 1 1 ..
4b.134 10 6 1 45 18 91
4b.135 11 1 6 45 4 48 23 143
46.131 12 13 132 16 2 32 4 276
4b.139 2 3 1 1 ,
46.141 2 3 7
4b.l47 1 2 ..
4b.149 2 ..
4b.151 1
4b.153 14 16
4b.155 1
4b.157 1
4b. 1 63 1
4b.1 b5 3
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FISHERY BULLETIN: VOL, 70, NO.4

ApPENDIX TABLE 4.-Summary of occurrences and numbers of larvae of 23 categories, limited in distribution to
a broad coastal band or around offshore islands or banks.-Continued.
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47.008 3~ 2 3 I 3 56
47.011 11 I 11 1 25
47.019 \6 ? 9 ~ 4 7 2 4 7 103
47.J22 1 2 3
47.025 5 a
47.028 24 3 12 1 40
47.032 b 4 2 5 17
47.034 2 3 9 10 27
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47.lJ40 19 2' 1 6 6 10 17 107
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47.069 6 2 15
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47.074 13 " 1 29
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47.109 29\ 293
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47. l7,) l3 13
470177 4 10
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AHLSTROM: KIND AND ABUNDANCE Of fISH LARVAE

ApPENDIX TABLE 4.-Summary of occurrences and number of larvae of 23 categories, limited in distribution to
a broad coastal band or around offshore islands or banks.-Continned.
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41.1 79 1 1
47.181 1 3 3 10
41.185 13 1 1 19
47.189 1 2
47.191 q 1 11
47.201 1 2
41.229 2 1
47.L 33 4 b
41.231 2 5
47.240 1 9
41.242 4 1 1
47.244 5
41.246 1
47.L 50 2 3
47.254 1 1 8
47.2,8 10 4 16 36 3 84
41.268 1 9 5 3 21
47.£72 4 2 2 13
41.276 4 2 11
47.27H I 3
41.283 1 3
47.286 5 9
47.288 3
47.290 1
47.292 1
41.2'15 1
41. 'J 01 1
41.304 1 2
47.306 4 5
41.310 2 3 5
47.314 2 2
41.322 I
41.330 1
41.334 1
47.349 1
41.3,1 I
41.436 I
47.446 I
47. 4,0 1
47.466 3
41.410 2
41.501 1 1
47.504 2 2
47.,01 3 5
41. ~)O9 2 5
47.'11 2
41.513 I
47.515 I
47.517 2 3
41.520 L\ 8 13 43
41.523 I 2 2 7
47.~25 1 3 4 I 9
47.527 83 23 36 180 142 69 15 I 568
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FISHERY BCLLETIN: VOL. 70, NO. 4

ApPENDIX TABLE 5.-Numbers and kinds of eel leptocephali (Anguilliformes) obtained on the second multivessel
EASTROPAC survey (EASTROPAC II), tabulated by family for an positive hauls.
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45 .030 1 1 46 .165 1
45 .058 1 1 46 .16Q 1
45 .063 1 46 .117 1
45 .065 2 2 47 .001 3 1 2
45 .067 2 2 47 .008 1 1
45 .071 1 1 47 .011 3 2 1
45 .073 1 47 .019 11 4 2 5
45 .140 2 47 .028 2 1
45 .313 1 47 .032 1
45 .362 1 1 47 .035 1
45 .365 lZ 4 1 7 47 .040 6 3 3
45 .367 3 1 2 47 .049 2 2
45 .371 1 47 .053 2 1
45 .379 1 47 .069 1 1
46 .032 1 47 .070 1 1
46 .034 1 1 47 .107 1 1
46 .046 2 2 47 .l7Q 1 1
46 .Ob5 1 1 47 .197 1 1
46 .077 1 1 47 .217 1
46 .08b 2 47 .229 1
46 .098 1 47 .233 1 1
46 .106 1 47 .242 1 1
46 .108 1 47 .244 1 1
46 .110 2 47 .254 1 1
46 .112 1 47 .258 4 2 1
46 .114 1 47 .268 1
46 .120 1 47 .276 1
46 .122 1 47 .283 1
46 .124 2 2 47 .286 1
46 .128 1 1 47 .297 3 2
46 .130 2 2 47 .304 2 1
46 .134 2 2 47 .314 3 2 1
46 .135 3 3 47 .438 2 2
46 .137 1 1 47 .478 1 1
46 .139 4 2 2 47 .504 1 1
46 .143 1 1 47 .509 1 1 1
46 .145 2 47 .525 3 3
46 .153 1 47 .527 7 2 5
46 .155 1
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 6.-Numbers and kinds of lophiiform larvae obtained on the second multivessel EASTROPAC
survey (EASTROPAC II). tabulated by family for all positive hauls.
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"5 .037 "6 .169
"5 .039 "7 .001
"5 .0"" "7 .005
"5 .0"6 "7 .008 2
"5 .0"6 "7 • all 3
"5 .050 "7 .019 2 2
"5 .051 "7 .025 2
"5 .053 't7 .028 4 2
45 .05" "7 .032 2
"5 .056 "7 .03't
"5 .058 47 .035 2
"5 .060 47 .040
45 .063 47 .049 1
"5 .065 47 .053 5
"5 .067 47 .057
"5 .078 47 .061
"5 .110 47 .0.74 2
"5 .127 47 .090 1
45 .131 "7 .1"1 1
"5 .171 47 .117 1
45 .115 "7 .197 1
"5 .309 41 .201 1
"5 .319 41 .213 4
"5 .321 47 • 217 4
45 .325 't7 .225 3
"6 .028 41 .229 1
"6 .034 47 .240
"6 .0"4 't7 .242 2 1
"6 .046 2 't7 .2"4 4 6
"6 .048 't7 .246 1 1
"6 .052 47 .250 2
46 .057 41 .254
46 .059 47 .268
"6 .086 47 .216
46 .088 47 .263 1
46 .094 47 .286 2
46 .098 47 .292 1
"6 .100 41 .295 4
46 .102 2 47 .297 1
46 .104 47 .306 4
"6 .108 47 .310 6 2 5 l

"6 .110 41 .322 3 1
"6 .ll2 "7 .326 4
46 .114 47 .351 2
46 .122 47 .357
"6 .126 " "1 ."50
"6 .128 2 "7 ."5"
"6 .132 41 .486 1 2
"6 .139 't7 .490 4 l
46 .145 47 .498
46 .153 47 .501
46 .155 41 .504
"6 .159 41 .501
46 .161 2 47 .511
"6 .163 2 41 .513
46 .165 1 "7 .523
,,"b .167 41 .525
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FISHERY BGLLETIN: YOLo 70. NO.•

ApPENDIX TABLE 7A.-Counts of fish larvae, tabulated by family, for all stations occupied by Oceanographer on
zig-transect.

"oj

"~
~ "

oj

~ '0; ;l oj ~ "
~

:s " " " ~ ;l oj

~ " "
oj oj ] ;l ~oj oj 0 oj

" :s :s "~ :s :s :s " 11 ~ :s oj "'5 oj II
oj

" '2 ~ ..:I~
~

oj ~ ..c: '2 oj :s '" :s " :s " ]:s s '" '" oj 0 '2 "til
~ :s " 11 " " oj ..c:Z <ll :s i

0 ..c: 3 :s oj

m
:s " "8 " " :s " ~ to .!!l

~
oj "8 '" oj oj0 g- o :s 3 '2 '" ar 0

~ "& :s s 11 :s '" ;S '2 " ~

e:: ~ oS <ll
~ " ~

oj

'" 01 'Qj S
~ ~ " ~ '" " '2

~..: tJ g- o. .~ 11 g. ~ bJl 8 s 11 :s :~
c "til 11 '" " ~ 0E-< ~ 0 " 2 8: " '" >< 0 0 "u ;S 1:5 " =s " 1:5'" t:l ~ ~ '" u '" ~ ~ ~ u u z '" ;:> Q f-<

OP .001 8 7 17
OP .002 2 200 202
OP .003 4 74 79
OP .005 32 9 3 1 2 3 2 52
OP .007 50 19 11 1 2 3 2 88
OP .009 41 9 12 1 18 8 1 91
OP .011 50 19 b 3 4 2 7 5 9 106
OP .013 70 22 20 II 3 2 3 1 132
OP .015 46 15 24 5 1 2 1 2 2 98
OP .017 13 1 1 5 2 2 1 2 2 29
OP .019 20 10 8 16 1 3 3 64
OP .021 10 7 4 6 2 4 1 2 36
UP .023 251 53 15 61 2 1 5 3 2 393
OP .025 206 31 8 19 2 3 1 3 1 1 275
OP .027 248 ltO 111 41 3 8 14 9 1 13 1 30 589
OP .029 168 146 153 26 1 18 34 5 12 2 56 623
UP .032 321 154 213 54 2 3 17 79 2 16 3 7 1 12 886
OP .036 543 2047 487 36 18 57 12 10 2 25 3238
OP .040 113 126 176 6 14 9 3 1 11 1 8 468
OP .044 100 64 38 5 12 7 5 8 7 17 1 265
OP .048 230 103 119 47 24 54 20 13 2 1 4 18 97 732
OP .052 101 52 51 12 1 6 34 3 3 12 14 5 20 315
OP .056 62 20 108 4 5 40 26 10 3 5 5 30 321
OP .060 43 26 65 8 8 8 5 7 2 1 2 2 3 185
OP .064 387 51 96 17 17 26 21 17 2 3 7 10 655
OP .068 119 40 54 34 4 16 11 7 6 12 3 306
OP .072 109 7 30 13 9 1 4 1 4 4 4 187
OP .076 86 22 18 8 7 18 1 6 3 1 1 3 5 180
OP .080 127 67 49 20 5 13 2 8 1 2 8 1 4 307
OP .084 105 12 46 7 5 19 8 1 1 3 14 222
OP .088 70 28 34 29 2 38 3 3 2 3 7 221
OP .092 17 6 28 2 2 7 1 1 1 9 1 75
OP .096 64 7 6 15 2 19 2 2 5 2 124
OP .100 92 4 I> 2 5 4 1 lt4
OP .104 60 16 2 7 3 2 7 3 1 2 3 3 109
OP .108 95 44 31 7 7 6 28 3 2 1 1 4 6 235
OP .112 320 100 75 6 1 11 4 15 1 4 8 6 552
OP .116 383 123 43 18 23 2 11 3 2 7 1 5 621
OP .120 110 6 6 27 1 2 5 3 2 3 165
OP .124 296 3 4 67 2 1 1 3 4 4 386
UP .128 1325 181 20 133 3 2 4 5 4 2 5 11 1697
OP .132 1454 229 15 115 3 5 5 3 8 7 10 1856
OP .136 343 14 4 17 1 5 5 3 3 12 408
OP .138 411 9 15 54 3 3 5 4 2 1 3 510
OP .155 372 37 52 20 1 2 5 1 1 2 3 25 522
OP .160 220 152 27 11 7 4 2 5 3 2 5 3 33 35 510
OP .162 255 155 6 4 2 2 15 48 31 5 525
OP .164 19 10 1 3 1 9 11 2 4 61
OP .166 4 2 1 3 2 2 3 1 18
OP .168 131 18 62730 477 2 470 13 704 11 5 4567
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 7B.-Myctophid larvae, tabulated by genus or species, stations occupied by Oceanographer on
zig-transect.
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OP .001 6 8
OP .002 2 2
OP .003 2 4
OP .005 2 21 1 1 32
OP .001 8 12 16 12 50
OP .009 8 15 4 3 4 6 41
UP .011 10 11 1 13 2 1 50
OP .013 2 3 15 18 5 8 13 5 1 10
OP .015 5 5 2 19 5 5 2 46
OP .017 3 4 1 5 13
OP .019 5 3 1 3 20
OP .021 1 8 1 10
OP .023 188 41 10 4 251
OP .025 180 21 5 206
OP .027 213 1 6 16 2 2 8 248
OP .029 113 1 4 12 10 2 1 4 20 Ib8
OP .032 229 4 12 3 25 5 21 13 321
op .036 481 1 19 1 24 5 543
OP .040 65 25 11 4 2 113
UP .044 1 43 3 4 4 4~ 3 100
UP .048 1 51 5 91 5 41 3 9 2 16 230
op .052 2 51 27 11 2 1 6 101
OP .056 1 18 5 15 2 5 14 62
op .060 3 11 7 18 2 2 43
OP .064 5 253 3 65 38 6 11 5 381
op .068 4 74 5 24 21 14 3 2 8 119
OP .012 16 5 23 41 3 1 13 109
op .076 5 24 3 3 31 1 5 8 86
OP .080 5 46 1 32 30 1 5 121
op .084 55 3 15 15 1 1 12 105
OP .088 5 26 1 20 5 4 4 2 2 10
OP .092 6 6 2 2 11
OP .096 3 41 2 5 3 2 1 64
op .100 2 77 1 1 5 92
op .104 1 20 15 14 1 1 1 60
OP .108 4 32 4 11 1 26 2 4 4 5 95
OP .112 4 256 39 3 1 2 2 3 4 5 320
OP .116 • 347 16 6 5 3 1 1 3 383
OP .120 91 1 2 3 2 1 1 1 110
OP .124 • 265 14 3 2 6 2 1 1 2 296
OP 0128 11188 9 88 9 1 5 1 9 2 11 1325
OP .132 11300 2 122 15 1 2 4 3 3 1454
OP .136 • 338 1 4 343
OP .138 • 403 1 411
OP .155 • 346 18 7 372
OP .160 2 135 3 65 15 220
OP .162 • 206 2 45 2 255
OP .164 19 19
UP .166 2 1 4
OP .168 43 86 2 131
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FISHERY BCLLETIN: VOL. 70, /1:0. 4

ApPENDIX TABLE 7C.-Counts of selected categories of fish larvae, tabulated by station, for Oceanographer on
zig-transect.
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UP .001 1
UP .002 0
UP .003 0
UP .005 3 1 8 12
UP .007 11 1 18 30
UP .009 12 1 8 21
UP .011 6 2 11 4 30
OP .013 20 3 19 43
OP .015 24 6 9 39
UP .017 1 1 3
OP .019 8 9 19
OP .021 4 1 11
OP .023 15 2 51 1 69
UP .025 8 1 30 2 42
UP .021 44 67 110 4 225
UP .029 52 101 14" 3 302
UP .032 69 1"" 152 368
UP .036 36 451 12046 2535
UP .040 11 165 125 " 1 306
UP .044 24 1" 60 2 1 2 4 3 115
UP .048 93 26 54 41 3 1 3 1 2 236
UP .052 50 1 5 43 6 1 1 112
UP .056 102 6 6 13 1 130
UP .060 65 17 9 91
UP .064 94 2 2 6 40 4 2 1 155
UP .068 44 10 1 38 1 4 100
UP .072 25 5 3 31
UP .016 18 2 11 41
UP .080 49 1 66 118
UP .084 45 3 4 5 61
UP .088 34 6 22 62
UP .092 28 3 2 1 6 41
OP .096 6 2 4 1 16
UP .100 6 1 3 12
UP .104 2 1 9 18
UP .108 31 1 19 22 16
UP .112 75 10 35 55 3 119
UP .116 43 9 2 12 100 2 169
UP 0120 6 6 1 14
OP .124 4 3 10
UP .128 20 14 166 1 1 204
UP .132 l5 12 214 4 2 252
UP .136 4 14 1 20
UP .138 15 9 24
UP .155 52 31 1 1 92
UP 0160 21 152 16 4 " 3 207
UP .162 6 152 18 1 5 l89
OP .164 1 10 12
UP .166 1 2 3
OP .l68 6 18 353 31 24 3l 149 622
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE S.-Station data: latitude and longitude, date of collection, time of day, depth of haul, and
standardized haul factor.
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45 .165 09 17.05 III 59.0 V11I-23 1758-NT 196 3.46
CRUl5E 45 45 .167 08 38.05 III 57.4 VI 11-23 23106-'1 211 3.80
105 .016 20 00.0'1 118 57.2 VIII- 7 1416-0 204 3.16 45 .169 08 01.35 111 510.3 V11I-24 06101-0 208 3.76
45 .0111 19 15.7'1 118 56.0 VIII- 8 0127-'1 214 3.101 45 .171 07 22. loS 111 51.0 V11I-24 1211-0 208 3.00
45 .020 18 34.8'1 118 59.0 VIII- 8 0835-0 197 3.02 loS .173 06 107.55 111 53.5 VIII-ZIt 1750-NT 201 3.18
loS .021 18 14.8'1 118 58.3 VIII- 8 1216-0 212 3.510 loS .115 06 01.65 111 5b.1 VIII-ZIt 235b-N 218 3.810
45 .023 17 41.)'1 119 01.8 V111- 8 2110-'1 214 3.48 45 .117 05 21.15 111 59.5 VIII-25 0601-0T 191 3.B
45 .024 11 19.9'1 119 01.5 VIII- 9 0115-'1 213 2.95 45 .119 04 44.35 112 02.0 VIII-25 NOT QUANTITATIVE
45 .026 16 31.)'1 119 02.8 VIII- 9 0904-0 175 2.51 loS .183 010 10.05 112 05.8 V11I-25 1151-NT 195 4.20
45 .028 16 11.3'1 119 03.3 VIII- 9 13109-0 179 2.80 loS .181 03 30.05 112 01.5 VIII-25 2336-'1 208 3.10
45 .030 15 48.5'1 119 05.3 VIII- 9 1830-NT 201 3.35 105 .1'11 02 5b.3S III 57.5 VII 1-2b Obll-0T 185 3.12
45 .032 15 10.5'1 119 04.0 VIII-I0 0020-'1 194 3.15 45 .194 02 11.95 III 59.0 VIII-21 1152-NT 208 3.44
45 .0310 14 34.2'1 11'1 03.2 VIII-I0 Ob3b-OT 210 3.1010 45 .198 01 30.75 III 53.1 VIII-27 23101-'1 19b 3.50
105 .035 14 11.2'1 119 03.8 VIII-I0 1255-0 183 2.19 45 .202 00 48.bS III 4b.6 VIII-28 0625-0T 181 2.8b
45 .037 13 47.)'1 119 04.0 VIII-I0 1755-0T 198 3.53 45 .20b 00 17.25 III 5b.5 VIII-28 1203-0 212 3.bb
45 .039 13 00.0'1 119 03.6 VIII-I0 2400-N 193 3.12 45 .283 00 04.2'1 III 59.3 I x- 2 1321-0 1710 2.109
45 .041 12 31.0N 119 03.5 VII [-11 0534-NT 203 3.83 105 .281 00 32.5'1 112 04.5 IX- 2 192b-N 237 10.99
45 .0103 11 51o.5N 119 02.1 VIII-ll 1338-0 177 2.14 105 .289 00 53.8N 112 03.3 u- 2 0001-'1 1910 4.02
45 .0104 11 29.)N 119 00.5 VIlI-ll 1820-NT 207 3.5b 105 .293 01 2b.2N 112 01.4 IX- 3 Ob21-0T 202 3.81
'oS .046 10 51.7N 119 02.2 VIlI-ll 0005-'1 216 3.78 45 .297 02 01.9'1 III 58.3 I X- 3 1209-0 207 3.30
45 .048 10 15.7'1 119 03.3 VIII-12 ObOl-0T 177 2.b7 loS .301 02 4103'1 112 02.0 I X- 3 1811-NT 217 3.95
45 .050 09 34.3'1 119 03.0 VIII-12 144b-0 201 3.54 45 .305 03 25.8'1 112 00.3 I X- 3 2335-'1 209 3.bO
45 .051 09 10.2'1 118 59.5 VIII-12 2051-'1 201 3.31 45 .30'1 04 08.bN 111 5b.3 I X- 4 0601-0T 222 3.82
45 .053 oe 46.6'1 118 58.3 VIII-13 0105-'1 203 3.19 loS • 313 0.. 55.0'1 III 53.5 IX- 4 115"-0 192 2.93
45 • OSlo 08 28.2'1 118 51.0 VIII-13 0716-0 209 3.38 45 .316 05 58.1'1 III 57.8 IX- 4 1746-'17 215 3.53
45 .05b 07 53.2'1 118 51.3 VIII-13 1505-0 203 3.28 105 .319 ()1 01.8'1 112 05." IX- 5 Ob20-0 217 3.35
45 .058 07 24.8'1 118 107.2 vlll-13 2030-'1 I'll 2.97 loS .321 01 100.2'1 112 06.8 IX- 5 11109-0 194 2.17
45 .0bO Ob 50.)'1 118 55.3 VIII-I" 0151-'1 211 3.40 45 .323 08 18.()N 112 01.0 IX- 5 115b-NT 194 2.58
45 .Ob3 05 55.5'1 118 56.5 VIII-14 1053-0 209 3.4b 'oS .325 09 01.8'1 111 510.8 I X- 5 0007-'1 15b 2.02
45 .Ob5 05 23.2'1 118 51.2 VIII-I" 1901-NT 2210 3.90 45 .329 10 18. TN 111 "10.0 IX- 6 115()-0 2()2 2.8b
45 .061 010 53.5'1 119 06.8 VIII-l1o 2345-'1 222 3.B8 loS .331 10 49.5'1 III 39.5 I X- b 1805-NT 175 2.45
45 .071 010 Ob.)N 119 15.3 VIII-15 0730-0 219 3.bl 105 .333 11 21.ON 111 57.0 IX- 6 2341-'1 15b 2.52
45 .073 03 34.2'1 119 110.1 VIII-IS 1536-0 210 3.19 45 .335 12 05.7'1 112 09.0 IX- 7 Ob05-0T 215 3.95
45 .078 02 4B.5N 119 11.0 VIII-IS 0001-'1 201 3.71 45 .337 12 21.8'1 III 3b.l IX- 7 1146-0 207 3.11
45 .083 n 02.)'1 119 03.2 Vll1-1b ObloO-OT 213 3.b4 'oS .339 12 58.10'1 III 110.3 I X- 7 1757-NT 21b 3.11
45 .086 01 33.8'1 119 02.2 VIII-lb 1229-0 212 10.18 45 .3101 13 B.IoN 110 50.0 IX- 7 0006-'1 187 3.01
45 .090 00 57.2'1 119 04.5 VIII-lb 1901-NT 209 4.15 45 .343 13 56.3'1 110 310.0 I X- 8 0805-0 193 2.79
45 .094 00 23.5'1 119 01.5 VIII-17 0051-'1 201 3.81 45 .31010 14 12.5'1 110 23.0 IX- 8 11"6-0 1104 1.80
45 .098 00 13.55 118 58.0 VIII-17 01100-0 205 3.50 45 .3105 14 38.2'1 109 37.1 IX- 8 1841-'1 135 1.71
45 .102 00 56.)5 118 51.0 VIII-11 1253-0 171 1.9b 45 .3..8 14 51.4'1 109 0".3 IX- B 23105-'1 199 3.1b
45 .106 01 42.25 118 43.8 VIII-17 1901-NT 202 3.02 loS .350 15 Ib.ON lOB 37.5 IX- 9 0535-0T 20b 3.22
45 .110 02 22.)5 118 103.5 VIII-11 0036-'1 1'16 4.02 45 .352 15 45.0'1 lOB OB.5 IX- 9 1141-0 211 3:56
45 .114 03 12.)5 118 43.2 VIII-18 0800-0 212 3.2b 45 .356 16 53.0'1 101 03.0 IX- 9 23310-'1 IB6 2.81
45 .111 03 38.)5 118 48.5 VIII-18 1237-0 222 3.52 45 .358 11 20.5'1 106 29.8 IX-I0 053b-oT 208 3.100
45 .121 010 14035 118 50.0 VIII-18 1841-NT I'll 2.86 45 .3bO 18 01. ON 105 41.0 IX-I0 1248-0 216 3.68
45 .125 04 105.85 118 53.0 VIII-19 024'3-'1 216 4.20 45 .362 18 Ib.5N 105 20.5 IX-I0 1828-'1 199 3.27
~5 .127 05 10.)5 118 510.5 VIII-19 01105-0 192 3.31 45 .3b5 18 108.5'1 1010 410.0 lX-10 2351-'1 201 3.48
45 .129 05 41.85 118 54.9 VIII-19 1231-0 215 3.91 45 .3b7 19 O().ON 104 50.0 1X-13 1"55-0 212 3.57
45 .131 06 19.55 118 58.0 VIII-19 IB31-NT 2()5 3.83 105 .3b9 19 05.3'1 105 09.2 IX-13 1925-'1 209 3.53
45 .133 )b 57.85 119 01.5 VIII-19 23104-'1 219 3.41 45 .371 19 12.5'1 105 40.5 IX-l1o 0024-'1 203 3. B
45 .135 07 2b.85 119 010.0 VIII-20 0535-NT 199 3.5b 105 .373 19 19.5'1 lOb 13.8 I X-lit ObOl-0 221 3.b3
45 .137 08 12.)5 119 Ob.3 VIII-20 1125-0 214 3.7'1 45 .375 19 310.3'1 lOb 57.2 lX-l1o 11 IoB-O 184 2.110
45 .139 DB 47.85 119 00.0 VIIl-20 1718-0T 200 10.19 45 .377 19 31..2'1 107 37.1. IX-14 1810-NT 195 3.31
45 .140 09 44.75 118 59.0 VIII-21 0016-'1 217 3.95 45 .379 19 38.5'1 108 24.0 IX-I" 2351-'1 204 3.27
45 .11.3 09 56.15 111 59.5 vlIl-23 1153-0 217 3.82 45 .381 19 101.7'1 109 OB.O IX-15 0520-0T 192 2.82
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ApPENDIX TABLE S.-Station data: latitude and longitude, date of collection, time of day, depth of haul, and
standardized haul factor.-Continued.
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1,5 .,8, 19 I,8.0N 109 5b.7 1X-15 1126-0 212 3.37 1,6 .102 05 3b.ON 097 51,.0 IX- 2 23"I-N 210 3.21
45 • 385 19 53.01'1 110 4b.2 [X-15 1155-1'11 200 3.01 4b .101, 06 09.011 091 45.0 [X- 3 0611-0 199 2.81
1,5 .381 19 58.1N 111 25.2 I X-15 2328-1'1 20b 3·22 1,6 .10b 06 56.I,N 091 1,8.0 IX- 3 1211-0 213 3.1,5

46 .108 01 35.011 098 00.0 [X- 3 1142-11 215 3.29
CRUISE 41> I,b .110 08 25.011 091 56.0 IX- , 2351-N 209 ,.94
..6 .002 16 14.01'1 100 21.5 V[I[-16 1801-1'11 211, 3.53 1,6 .112 08 51.5" 091 51.0 1 x- I, 01,11-111 212 3.93
1,6 .004 15 "8.5N 100 53.8 VIlI-l1 0032-1'1 195 2.60 46 .Il" 09 "5.0N 091 "8.0 [X- I, 1206-() 216 3.53
1,6 .006 15 28.01'1 101 18.0 VIII-ll 0130-0 209 ,.31 "6 .116 10 25.0" 098 01.0 [X- I, 1 H2-11 221 3.86
1,6 .001 15 13.01'1 IH 35.5 VIII-l1 1l50-0 262 3.91 "6 .1l8 11 02.51'1 098 04.5 IX- 5 OOH-N 204 3.08
4b .009 14 50.51'1 102 02.0 Vlll-l1 1150-1'11 202 2.98 46 .120 11 28.011 098 01.0 [X- 5 0422-1'11 218 3.....
46 .011 14 19.21'1 102 38.0 V[II-11 2352-1'1 198 2.90 ..6 .122 12 11.91'1 097 59.0 lX- 5 1238-0 201 3.10
"6 .013 13 56.01'1 103 01.0 VIII-18 05"1-0 211 ,.39 ..6 .124 12 53.0N 098 03.0 rx- 5 113"-"1 220 3.68
"6 .015 13 20.01'1 103 21.0 VI11-18 11 ..1-0 211 303.. ..6 .126 13 "1. ON 098 03.0 [X- 6 0021-1'1 206 3.16
46 .011 12 53.0N 103 56.0 VII [-18 11"1-1'11 21 .. 3.51 ..6 .128 1" 09.01'1 098 01.0 IX- 6 0 ..16-Nl 225 3.82
..6 .019 12 16.01'1 10" 32.0 VII[-19 0052-1'1 208 2.99 "6 .130 14 56.01'1 091 51.0 [X- 6 1211-0 199 3.11
46 .020 12 03.01'1 10.. ..6.0 V[II-19 0601-0 211 3."5 46 .132 15 38.0N 098 01.0 [X- 6 11"0-1'11 213 2.60
46 .022 11 26.01'1 105 0".0 VII[-19 1136-0 192 2.39 46 .13" 13 12.51'1 091 51.0 [X-15 11"1-0 214 3.54
46 .024 10 46.01'1 105 08.0 V[[[-19 1148-1'11 216 3.37 46 .135 12 40.01'1 092 03.0 [X-15 1101-Nl 218 3.63
46 .026 10 03.51'1 105 02.0 V[II-19 2351-1'1 195 3.10 46 .131 11 48.01'1 092 03.0 [X-15 2340-1'1 206 3.31
46 .028 09 31.01'1 105 05.0 VII [-20 0551-0 211 3.65 46 .139 11 08. ON 091 58.0 [X-16 0418-01 199 2.90
46 .030 08 43.01'1 105 03.0 VII [-20 1159-0 187 3.35 46 .141 10 19.21'1 091 54.0 [X-16 1151-0 204 3.23
46 .032 08 07.01'1 105 00.0 V I II -20 1133-1'11 215 3.61 46 .143 09 42.01'1 091 58.0 IX-16 1132-1'1 218 3.51
46 .034 01 22.01'1 104 51.0 VIII-20 2351-1'1 216 3.58 46 0145 08 55.01'1 092 02.0 IX-16 2349-1'1 117 2.55
46 .036 06 50.01'1 104 5".0 VIII-2! 0551-01 126 1.85 46 .141 08 28. ON 092 05.0 IX-11 0"19-01 110 2.45
46 .038 06 13.01'1 104 47.0 V[I[-21 1208-0 208 3."5 "6 .149 01 44.01'1 092 08.0 [X-11 114[-0 182 2.14
46 .040 05 39.011 10 .. 53.0 VlI[-21 IH9-1I1 21b 3.59 46 0151 07 01.0N 092 08.0 lX-l1 1131-11 20 .. 3.19
46 .042 04 52.01'1 105 00.0 VIII-22 0041-11 208 3.51 46 .153 06 13.011 092 03.0 [X-l1 2338-" 183 2.86
46 .044 04 34.0N 105 02.0 VlI [-22 0551-01 214 3.56 "6 .155 05 40.011 091 58.0 1 x-18 0418-01 224 3.88
46 .046 03 51.0N 105 0".0 VII 1-22 1153-0 204 3.29 46 .151 04 54.01'1 091 52.0 IX-18 1141-0 205 3.11
46 .048 03 33.0N 105 H.O VIII-22 1148-N1 213 3.58 46 .159 04 19.0N 091 56.0 I X-18 1131-N 219 3.58
46 .050 02 50.0N 105 16.0 V[ II -23 0011-1'1 204 3.35 ..6 .161 03 34.0N 091 56.0 IX-18 2339-11 217 3.41
46 .052 02 28.0N 105 15.0 VIII-23 0551-01 210 3.28 46 .163 02 59.01'1 092 00.0 lX-19 0418-01 228 3.67
46 .054 01 47.0N 105 12.0 VII [-23 1221-0 151 2.05 46 .165 02 13.01'1 092 07.0 [X-19 11"1-0 195 2.6"
46 .055 01 29.0N 105 14.0 VIII-23 1809-N 159 2.09 46 .167 01 39.0N 092 04.0 [X-19 1748-N 189 2.48
46 .057 00 53.01'1 105 19.0 V[II-23 2346-N 112 1.18 46 .169 00 54.0N 092 0".0 [X-20 0001-N 156 2010
46 .059 00 24.01'1 105 25.0 VIII-24 0606-0 84 .84 46 .111 00 23.0N 092 04.0 [X-20 0418-01 216 3.11
46 .061 00 20.05 105 20.0 V[ I [-24 1159-0 161 2.36 46 0113 00 14.25 092 03.0 [X-20 1141-0 I'll, 2.95
46 .063 00 42.05 105 15.0 VIII-24 1138-1'11 219 3.13 46 .115 00 41.05 092 03.0 [X-20 1131-1'1 207 3.45
46 .065 01 34.05 105 08.0 VII [-25 0001-N I'll, 3.09 46 .117 01 32.05 092 06.0 [X-20 2339-N 197 3.33
"6 .061 02 00.05 105 01.0 VII[-25 0541-01 202 3.49 46 0119 02 03.55 092 07.0 [X-21 0416-01 159 2.4"
46 .069 02 41.15 104 48.0 VII[-25 1204-0 261 3.43 46 .181 02 49.65 092 10.0 [X-21 1141-0 128 1.51
46 .011 03 11.05 104 55.0 V[ [[-25 1150-Nl 199 3.16 46 .183 03 21.05 092 08.5 [X-21 1131-" 111 2.45
46 .015 04 21.05 105 00.0 VII [-28 1203-0 165 2.34 46 .185 04 09.55 092 07.0 [X-21 2331-N 116 3.12
46 .017 05 01.05 105 03.0 VII [-28 1150-Nl 219 3.49 46 .181 04 46.05 092 06.0 [X-Z2 0418-01 222 3.42
46 .079 01 04.05 098 03.0 VII [-31 0321-N 110 2.19 46 0189 05 27.05 092 05.0 IX-ZZ 1211-0 205 3.42
46 .082 00 10.95 098 02.0 VII[-31 1218-0 196 3.06
4b .084 00 10.0N 098 03.0 VIII-31 1808-N 208 3.41 CRUISE 47
46 .086 00 47.0N 098 04.0 [X- 1 0001-1'1 119 2.64 47 .001 05 36. ON 017 51.0 V I [-31 1122-N 181 2.86
46 .088 01 12.01'1 098 04.0 lX- 1 0546-0 211 3.96 47 .005 06 03.0N 018 20.0 V[II- 1 2319-1'1 214 3.53
46 .090 01 55.011 098 05.0 IX- 1 1200-0 110 2.45 41 .008 06 24.011 018 41.0 VIII- 2 0213-Nl 164 2.33

"6 .092 02 21.011 098 01.0 IX- 1 1129-111 210 3.49 ..1 .011 06 50.011 019 16.0 VIII- 2 104b-0 175 2.bO
46 .094 03 08.01'1 098 12.0 [X- 2 0001-1'1 196 2.91 41 .019 06 58. ON 080 54.0 V[ II - 2 2306-1'1 156 1.88
46 .09b 03 32.5N 098 14.5 IX- 2 0531-0 198 3.12 41 .022 06 21.0N 080 "1.0 VIII- 3 0331-01 215 3.66
46 .098 04 20.0N 098 00.0 IX- 2 1208-0 198 3014 41 .025 05 41.01'1 080 32.0 VII 1- 3 0943-0 203 3.10
46 .100 04 48.0N 098 0".0 IX- 2 1145-N 223 3.50 41 .028 04 51.01'1 080 15.0 VIII- 3 1840-1'1 115 2.42
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AHLSTROM: KIND AND ABUNDANCE OF FISH LARVAE

ApPENDIX TABLE 8.-Station data: latitude and longitude, date of collection, time of day, depth of haul, and
standardized haul factor.-Continued.
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47 .032 04 01.0N 079 54.0 VIII- 4 o 131>-N 195 Z.77 47 .ZOI 01 ZI>.OS 085 03.5 VIlI-Z4 OZ49-NT Z09 3.104
47 .034 03 1l.~N 079 41.0 VIII- 4 0730-0 196 2.17 47 .205 00 39.55 085 04.0 VII I-Z4 0835-0 207 3.61
47 .035 OZ 57.0N 079 39.0 VIIl- 4 1351-0 205 3.13 47 .213 00 47.0N 084 55.0 VIII-24 2141-N 192 3.03
41 .040 01 41.JN 019 22.0 Vlll- 4 2010-N 202 2.1>9 41 .ZI1 01 31.0N 084 55.0 VI I I-Z5 03ZI>-NT ZII 3.51
47 .049 01 OO.ON oaz 00.0 VIlI- S lZ39-0 Z15 3.107 47 • ZZI OZ 08.0N 084 57.Z VII 1-25 0836-0 Zll 3.44
47 .053 00 le.ON Del 51.0 VI lI- S 2104-N 193 2.91 41 .225 02 41.oN 084 58.5 VIII-25 1500-0T 200 3.22
47 .057 00 Zz.OS oez 00.0 VIIl- 6 0211-N 210 3.38 41 .229 03 33. ON 084 54.0 VIII-25 Z053-N 209 3.63
41 .061 01 ll. a 5 082 02.0 VIlI- 6 0748-0 193 3.09 47 .233 04 21.0N 084 49.0 V111-21> 0248-NT 201 3.26
47 .01>5 01 46.05 081 58.0 VII I- I> 1333-0 202 2.48 47 .231 05 01>.5N 084 45.0 VIII-21> 0835-0 213 3.71>
47 .069 02 27 .05 081 50.0 VIll- I> 2006-N 148 1.94 41 .240 05 41. ON 084 56.5 VIII-26 1336-0 205 3.51
41 .010 03 06.0S 082 01.0 V111- 9 2103-N 193 2.53 41 .242 Db 21.0N 084 54.5 VIII-21> 1951-N 146 . 2.10
47 .074 03 58. as 082 02.0 VIII-IO 0305-NT 203 3.35 41 .244 06 59.0N 084 54.0 VIII-27 0156-N 201 3.58
47 .078 04 39.os 08Z 03.0 VIII-IO NOT QUANTITATIVE 47 .246 07 42.5N 085 04.0 VIII-ZI 0825-0 204 3.52
41 .082 05 2l.os 082 02.5 VIII-IO 1358-0 Z04 3.09 47 .250 08 ZI>.5N 085 05.0 VIII-27 1430-0 210 3.1>1
41 .086 06 04.0S 082 00.0 VIII-IO 1941-N 208 3.06 47 .254 08 56.5N 085 01.0 VIII-27 1946-N 224 4.21>
47 .090 06 41.0S 081 58.0 VIII-ll 0211-N 211 3.79 47 .258 09 21>.5N 084 52.0 VIII-28 0055-N 213 3.27
41 .094 01 28.05 081 56.5 VIII-ll 0156-0 218 3.40 41 .21>8 II 58.0N 088 02.0 VIII-31 0919-0 I'll 3.30
47 .097 08 1l.OS 082 01.0 VI I I-ll 1314-0 205 3.20 41 .212 11 20.8N 088 00.0 VIII-3I' 1441-0 195 3.10
41 .099 08 48.0S 082 04.0 VI I I-ll 211I-N 214 3.39 47 .216 10 54.0N 088 10.0 VIII-31 2201-N 183 3.20
47 .101 09 29.0S 082 05.0 VIII-12 O2I1-N 220 3.63 41 .278 10 21.0N 088 18.0 I X- 1 0345-0T Z19 3.69
41 .103 10 09.0S 082 09.0 VI I 1-12 0151-0 Z13 3.51 47 .2 BO 09 44.5N 08B 14.0 IX- 1 0941-0 20 I 3.46
47 .105 10 02.0S 081 34.0 VIII-IZ 1246-0 204 3.20 47 .ZB3 09 04.0N 088 04.0 IX- 1 151Z-0T Z09 3.80
47 .107 09 50.0S 080 53.0 VIII-12 2042-N 196 2.81 47 .281> DB 15.0N OB7 52.0 IX- I 2l17-N 215 3.81
47 0109 09 35.0 5 080 15.0 VIlI-13 0215-N Z05 3.23 47 .288 07 29.0N 087 44.0 IX- 2 0330-NT 215 3.91
47 .113 09 22.os 079 39.0 VIII-13 0733-0 216 3.61 47 .290 01> 47.0N 087 57.0 IX- 2 0949-0 207 3.32
47 .IZ4 12 13.0S 077 39.0 VIII-lb 1340-0 200 3.05 47 .292 010 20.0N 087 57.0 IX- 2 1514-0T 207 3.48
47 .128 12 29.0S 078 04.0 VI I 1-11> 2216-N 200 3.00 47 .295 05 11>.0N 087 57.0 IX- 2 2201-N Z08 3.53
47 .132 IZ 44.OS 078 52.0 VIII-17 0304-NT 213 2.50 47 .297 04 38.0N 087 57.0 IX- 3 2246-N 213 3.39
47 .134 12 56.0S 079 28.0 VIII-17 0746-0 211 3.27 47 .301 04 OO.ON OS8 02.0 I X- 4 0353-0T 212 3.50
47 .137 13 10.OS 080 13.0 VIII-17 1341-0 ZIO 3.17 47 .304 03 22.0N 088 04.0 IX- 4 0847-0 211 3.46
47 .139 13 21.0S 081 01.0 VIII-11 19Z2-N Z09 3.24 47 .306 02 44.8N 087 59.0 IX- 4 1407-0 211 3.52
47 .141 13 38.0 S 081 45.0 VIII-18 0107-N 211 3.38 47 .310 02 02.0N 088 03.0 IX- 4 2027-N 204 3.32
47 .143 13 58.0S OB2 25.0 VIII-IB 0719-0 213 3.53 47 .314 01 IB.ON OBB 01>.0 IX- 5 0201-N 220 3.95
47 .145 14 18.0S 083 05.0 VIII-18 1232-0 213 3.47 47 .31B 00 33.5N OBB 02.0 IX- 5 OB29-0 ZII> 3.90
41 .141 14 33.0S 083 41.0 VIII-IB 2121-N 217 3.70 47 .322 00 13.5S 088 01.0 IX- 5 1441>-0 177 2.31
41 .149 14 43.05 084 21.0 VIII-19 0235-N 214 3.61 41 .326 DO 59.0S OBB 06.5 IX- 5 2053-N 150 2.01
41 .151 14 56.0S 085 00.0 VII 1-19 OB06-0 216 3.75 41 .330 01 44.5S 088 OB.2 IX- 6 0255-N1 185 3.10
41 .153 14 11.0S 085 03.0 VIII-19 1259-0 210 3.53 47 .334 02 23.5S OBB 02.3 IX- 6 OB37-0 222 4.51
41 .155 13 35.oS OB5 00.0 VIII-19 1851-N 214 3.60 41 .338 03 04.0S 088 03.5 IX- 6 1421-0 212 4.21
47 .151 IZ 44.05 OB5 01.0 VI I 1-20 0335-NT 209 3.3B 47 .342 03 47.55 OBB 03.5 I X- 6 2139-N Z15 4.010
47 .159 12 010.55 OB4 59.0 VI I 1-20 0756-0 214 3.82 47 .345 04 29.0S 081 51.0 IX- 1 0334-NT 209 3.77
47 .1102 11 30.0S OB5 01.3 VIII-20 1349-0 207 3.100 47 .349 05 09.5S 088 02.0 IX- 1 0923-0 211 3.95
41 .1104 10 43.2 S OB5 04.0 VIII-20 214b-N 215 3.105 47 .351 05 53. OS 081 59.0 IX- 7 1513-I)T IH 2.100
41 .11>10 10 01.05 085 05.3 VIII-21 0258-NT 211 3.51 47 .354 Db 310.55 087 59.0 IX- 7 2057-N 207 3.35
47 .168 09 110.85 085 07.3 vlll-21 0817-0 209 4.010 47 .357 01 18. OS 088 01.0 IX- 8 0207-N 205 3.32
41 .171 08 35.0S 085 02.3 V111-21 1325- 0 212 3.101 41 .359 08 01.05 088 03.0 rx- 8 08410-0 211 3. loS
47 .173 07 54.8S 085 010.0 VI I 1-21 1945-N 2110 3.101 47 .3102 08 55.0S 08B 04.0 IX- B 1421-0 2010 3.34
41 .115 01 16.0S OB5 01.3 VI I 1-22 0123-N 211 3.BO 47 .3104 09 40.0S OBB 02.0 IX- 8 201l-N 163 2.93
47 .177 Db 35.05 OB5 OB.5 VIII-22 0754-0 217 2.79 41 .3101 10 22.0S OB8 02.0 IX- 9 0207-N 209 3.23
41 .119 05 49.15 085 00.0 VIIl-22 1301-0 221 4.39 41 .3109 11 02.05 OBI 58.0 IX- 9 01510-0 215 3.101
47 .181 05 17. a S 085 01.0 VIII-22 2101-N 213 3.85 41 .311 11 48.0S 088 00.0 IX- 9 1341>-0 205 3.18
41 .IB5 04 28.55 085 00.0 V111-23 0309-N1 212 3.82 41 .313 12 31.0S 088 03.0 lX- 9 213b-N 225 4.02
41 .189 03 51.0S 085 01.0 VIII-23 OB31-0 211 3.51 47 .311> 13 13.8S 088 01.0 IX-IO 03l1-NT 209 3.40
47 .193 02 58.85 085 01.0 VIII-23 1456-0T 220 4.15 41 .319 13 51.0S 081 57.0 IX-IO 0902-0 211 3.109
47 .191 02 10.05 OB5 03.0 VIII-23 2055-N 222 3.91 41 .382 14 41.0S OB7 59.0 IX-IO 1451-0T 205 3.210
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ApPENDIX TABLE 8.-Station data: latitude and longitude, date of collection, time of day, depth of haul, and
standardized haul factor.-Continued.
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41 .415 11 06.55 095 01.5 IX-13 0145-0 211 3.14 OP .011 10 31.05 OB4 54.0 XI-16 NOT QUANTITATIVE
41 .430 09 21.05 094 59.0 IX-14 2100-N 209 3.04 OP .019 09 40.55 OB4 52.B XI-16 1225-0 214 3.98
41 .432 10 14.15 095 02.0 IX-IS 0253-N 229 3.41 OP .021 08 51.15 084 52.1 XI-16 1821-N 240 4.09
41 .436 08 32.05 095 01.5 IX-15 1225-0 231 4.51 OP .023 07 57.85 084 53.6 XI-16 OOOB-N 193 3.38
47 .438 07 39.55 095 08.5 IX-IS 2040-N 214 3.80 OP .025 01 13. IS 084 52.7 XI-17 0611-0 205 3.41
41 .440 06 41.05 095 09.0 IX-16 025B-N 256 4.B4 OP .021 06 07.85 084 55.1 XI-17 1153-0 206 3.65
41 .443 05 55.05 095 08.3 IX-16 0908-0 249 4.26 OP .029 05 15.95 084 53.3 X1-11 IBOI-N 208 3.32
47 .446 05 01.55 095 05.5 IX-16 1510-0 173 2.99 OP .032 04 12.95 084 55.8 XI-17 0002-N 216 4.01
47 .450 04 14.05 095 01.0 IX-16 2036-N 216 4.54 OP .036 03 34.35 084 56.1 XI-18 0601-0 230 4.03
47 .454 03 27.35 095 00.5 1X-11 0242-N 215 4.0B UP .040 02 30.75 084 57.9 XI-IB 1141-0 201 3.44
47 .45B 02 40.55 095 00.5 IX-11 0817-0 161 2.31 OP .044 01 51. OS 084 58.0 XI-18 1122-N 218 4.19
41 .462 01 54.05 095 04.0 IX-17 1356-0 180 2.6B UP .04B 00 41.15 084 57.9 XI-IB 2331-N 114 2.71
47 .466 01 01.05 095 08.5 IX-17 2101-N 210 5.19 OP .052 00 04. IN 084 57.9 XI-19 0619-0 204 3.60
41 .410 00 24.05 095 09.2 IX-IB 0424-0T 166 1.98 UP .056 00 17. B5 OB5 37.8 XI-19 1141-0 223 4.16
41 .478 01 05.2N 094 57.7 IX-19 1601-0T 205 3.43 OP .060 00 30.65 086 12.8 X[-19 1153-N 209 3.75
41 .4B6 02 32.5N 094 42.0 IX-19 0313-NT 205 3.00 UP .064 00 54.25 081 09.3 XI-19 2329-N 221 4.29
41 .490 03 16.3N 094 40.8 lX-19 0835-0 222 3.bl OP .Ob8 01 10.45 087 52.2 XI-20 0532-0 21b 3.18
47 .494 03 5B.ON 094 59.0 IX-19 1349-0 216 3.65 OP .012 01 37. B5 OBB 47.9 XI-20 1123-0 216 3.66
41 .498 04 44.0N 094 55.0 1X-19 2201-N 213 3.51 OP .01b 01 56.85 089 26.0 XI-20 1743-N 213 3.81
41 .501 05 36.0N 094 55.5 IX-20 0319-NT 206 3.90 OP .OBO 02 20.75 090 24.7 XI-20 2331-N 226 3.99
41 .504 Db 26.5N 094 58.5 IX-20 0853-0 219 3.39 OP .084 02 3b.b5 091 08.8 XI-21 0518-0 211 4.11
41 .501 01 19.0N 094 57.5 IX-20 1427-0 209 3.19 OP .OBB 02 59.55 on 02.B x 1-21 1056-0 216 3.00
41 .509 08 05.0N 095 02.0 IX-20 1955-N 201 2.81 OP .092 02 lI.b5 092 0601 XI-21 1747-N 211 3.73
41 .511 08 5b.5N 095 04.0 IX-21 0142-N 200 2.83 OP .096 01 07.55 092 03.9 XI-21 2329-N 219 3.99
41 .513 09 49.0N 095 05.0 IX-21 U722-0 193 2.44 OP .100 00 24.05 092 05.0 x 1-22 0527-0 199 2.B9
47 .515 10 45.5N 095 04.0 IX-21 1321-0 217 3.58 OP 0104 00 4b.5N 092 05.B X1-22 1140-0 214 3.63
47 .517 II 36.0N 095 00.5 IX-21 2101-N 211 3.4B OP .lOB 01 24.BN 092 OB.2 X1-22 1730-N 215 4.07
47 .520 12 33.2N 094 57.0 IX-22 0249-N 205 3.13 OP .112 02 35.5N 092 03.7 XI-22 2330-N 216 3.96
47 .523 13 16.0N 095 00.0 IX-22 074B-0 210 3.72 UP .116 03 15.0N 092 00.3 XI-23 0517-0 205 3.63
41 .525 14 1I.0N 095 01.0 IX-22 1330-0 204 2.92 UP .120 04 23.bN 091 58.8 XI-23 1139-0 217 3.60
47 .527 15 00.3N 094 59.0 IX-22 IB5B-N 204 3.01 UP .124 05 OB.7N 091 56.7 XI-23 1733-N 203 3.50

OP .128 Ob 08.4N 091 58.9 XI-23 2333-N 203 3.40
CRUI5E UP UP .132 06 4B.3N 092 00.4 XI-24 0515-0 IB4 2.92
OP .001 09 17.45 079 41.9 XI-14 0228-NT 198 3.00 OP .l3b 07 57.4N 092 02.8 XI-24 1157-0 225 4.03
OP .002 09 41.95 OBO 28.4 XI-14 0836-0 255 3.8B OP .13B 08 12.3N 092 03.2 XI-24 11l6-N 193 3.10
OP .003 09 53.65 OBO 50.b XI-14 123 [-0 206 3.0b OP 0155 0903.IN 092 00.4 XI-25 1153-0 21b 3.78
OP .005 10 14.05 081 2b.0 XI-14 1818-N 192 3.41 OP .160 10 14.9N 091 59.5 XI-25 2335-N 203 3.51
OP .007 10 40.05 OB2 20.5 XI-14 0008-N 191 3.28 OP .162 11 09.5N 092 00.3 XI-26 0517-0 IBI 3.C9
OP .009 10 58.45 082 59.4 XI-15 Ob2b-0 191 2.63 UP .164 11 43.5N 091 59.6 XI-26 1242-0 216 4.24
OP .011 II 26.25 OB3 51.b XI-15 1216-0 179 2. B7 OP .16b 12 24.0N 092 01.1 XI-2b 1713-N 204 3.40
OP .013 11 58.15 084 54.6 XI-15 1948-N 205 2.68 UP .168 13 21.2N 091 59.4 XI-26 2157-N 212 3.&3
OP .015 11 IB.95 084 54.4 XI-15 OOOI-N 194 3.37
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